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ABSTRACT 


To  support  natural  resource  damage  assessment  (NRDA)  in  response  to  the  Deepwater  Horizon  (DWH) 
oil  spill  in  the  Gulf  of  Mexico,  a large  number  of  coastal  sediment  and  tissue  (i.e.,  oysters)  samples 
have  been  collected  outside  of  the  spill  zone  to  define  baseline  environmental  conditions  prior  to  being 
exposed  to  oil.  Analysis  of  oiled  sediments  and  oil-exposed  oysters  will  continue  for  the  foreseeable 
future.  To  support  these  efforts,  NOAA  will  require  additional  analytical  laboratories  to  perform 
NRDA  sample  analyses  in  addition  to  the  commercial  laboratories  currently  providing  analyses  in 
support  of  NRDA.  To  compare  the  data  among  these  laboratories,  inter-laboratory  comparison  studies 
have  been  initiated  with  the  results  from  the  third  exercise,  mussel  tissue  QA10TIS01  reported  here.  In 
this  exercise,  selected  polycyclic  aromatic  hydrocarbons  (PAHs),  alkylated  PAHs,  hopanes,  and 
steranes  were  determined  in  the  exercise  material,  which  consisted  of  a cryogenically  homogenized 
mussel  tissue  sample,  and  in  SRM  1974b  Organics  in  Mussel  Tissue  ( Mytilus  edulis).  The  results  from 
this  third  exercise  are  reported  along  with  a summary  of  the  analytical  methods  used. 


INTRODUCTION 

On  April  20,  2010,  a fatal  explosion,  fire,  and  sinking  of  BP's  Deepwater  Horizon  drilling  rig  occurred 
approximately  40  miles  off  the  Louisiana  coast.  The  disaster  resulted  in  the  discharge  of  tens  of 
thousands  of  barrels  of  oil  per  day  from  the  seafloor  into  the  Gulf  of  Mexico.  In  what  has  become  the 
worst  offshore  oil  spill  in  U.S.  history,  a wide  expanse  and  variety  of  natural  resources  have  become 
exposed  and  potentially  impacted  by  oil  and  other  consequences  of  the  spill.  Under  the  Oil  Pollution 
Act,  those  responsible  for  an  oil  spill  are  liable  for  clean-up  and  for  natural  resource  damages.  Several 
federal  and  state  agencies  are  conducting  a natural  resource  damage  assessment  (NRDA)  to  determine 
what  resources  have  been  injured  and  what  uses  of  the  resources  have  been  lost  due  to  the  spill. 

To  support  this  NRDA,  the  trustees  and  BP’s  representatives  have  been  collecting  and  analyzing  tens  of 
thousands  of  environmental  samples  to  characterize  both  pre-spill  and  post-spill  environmental 
conditions.  A broad  range  of  sample  types  have  been  collected  including  oil  in  various  forms,  water, 
sediment,  and  biota.  For  the  foreseeable  future,  subsequent  sampling  and  analysis  will  be  required.  In 
addition,  numerous  other  entities  have  collected  environmental  samples  for  hydrocarbon  analysis  and 
submitted  them  to  different  laboratories  throughout  the  country. 

In  the  past  the  National  Institute  of  Standards  and  Technology  (NIST)  has  helped  benchmark  and 
improve  the  quality  of  analytical  data  gathered  on  the  marine  environment  by  administering 
interlaboratory  comparison  exercises.  To  compare  the  data  among  the  many  laboratories  analyzing 
samples  from  this  spill,  the  National  Oceanic  and  Atmospheric  Administration  (NOAA)  has  requested 
that  NIST  coordinate  interlaboratory  comparison  studies  with  sediment,  crude  oil,  and  bivalve  tissue 
being  the  three  matrices  of  interest.  These  studies  are  performance-based  with  each  laboratory  using  its 
current  methods  for  analysis  of  similar  matrices  that  it  would  use  for  its  program  customers.  The  target 
analytes  for  each  study  are  selected  polycyclic  aromatic  hydrocarbons  (PAHs),  alkylated  PAHs, 
hopanes,  and  steranes.  More  than  three  dozen  laboratory  facilities  were  contacted  by  NOAA  and 
invited  to  participate  in  the  studies;  for  all  three  matrix  studies  a large  number  of  laboratories  agreed  to 
receive  samples  and  report  their  analytical  results  to  NIST. 

The  data  received  from  34  laboratories  for  the  mussel  tissue  QA10TIS01  are  summarized  in  this  report 
along  with  summaries  of  the  analytical  methods  used  by  each  laboratory.  Numerical  indices,  z-  and  p- 
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scores,  are  used  to  assess  and  track  laboratory  performances  for  accuracy  and  precision,  respectively, 
and  to  provide  a mechanism  for  assessing  the  comparability  of  data  produced  by  the  participating 
laboratories  for  the  target  analytes. 

SOURCE  OF  MATERIAL 

A previous  tissue  control  material  (NIST/NOAA  NS&T  QA  Program  Tissue  Control  Material  III 
QC90TC  Prepared  Summer  90)  was  relabeled  for  use  as  the  unknown  material  in  this  exercise.  The 
new  labels  read: 


Intercomparison  Exercise  to  Support  DWH  NRDA 
Sample:  QA10TIS01  Mussel  Tissue 
Bottle  # — 

Prepared  Nov  2010 

The  mussels  used  for  preparation  of  QC90TC  were  collected  and  stored  at  one  of  the  NOAA  NS&T 
laboratories  prior  to  being  shucked  and  shipped  to  NIST.  QC90TC  was  prepared  by  NIST  in  1990  as  a 
frozen  bivalve  tissue  homogenate  still  containing  its  endogenous  water.  The  material  was  used  by  the 
NS&T  laboratories  in  an  interlaboratory  study  in  1991  [3], 


SAMPLE  DISTRIBUTION 

Three  bottles  of  QA10TIS01  Mussel  Tissue  each  containing  approximately  15  g of  frozen  mussel  tissue 
were  distributed  to  each  of  45  laboratories  during  the  week  of  February  21,  201 1 . Each  laboratory  was 
requested  to  analyze  three  samples  of  QA10TIS01  mussel  tissue  and  at  least  one  or  more  samples  of 
SRM  1974b  Organics  in  Mussel  Tissue  ( Mytilus  edulis)  [4]  (not  provided  to  the  laboratories)  with  then- 
laboratory's  and/or  program's  current  analytical  protocols  being  used  for  the  determination  of  the 
concentrations  (mass  fractions)  of  the  parent  polycyclic  aromatic  hydrocarbon  (PAH)  compounds, 
alkylated  PAH  compounds,  hopanes,  and  steranes. 

The  instructions  including  the  list  of  target  analytes  sent  to  participants  are  attached  in  Appendix  A. 


EVALUATION  OF  EXERCISE  RESULTS 
Establishment  of  the  Assigned  Values 

Laboratory  data  submission : Each  participating  laboratory  was  asked  to  submit  data  from  three 
replicate  determinations  of  the  “unknown”  material  QA10TIS01  and  was  requested  to  report  results  of 
concurrent  analyses  of  NIST  SRM  1974b  Organics  in  Mussel  Tissue  ( Mytilus  edulis).  Laboratories 
were  requested  to  report  these  results  to  three  significant  figures  and  to  provide  brief  descriptions  of 
their  cleanup  and  analytical  procedures. 

Determination  of  laboratory  analyte  means:  For  each  laboratory,  the  laboratory  analyte  mean  of  the 
three  sample  results  (SI,  S2,  and  S3)  was  calculated  for  each  analyte.  Non-numerical  data  were  treated 


4 


as  follows:  A mean  "<value"  was  used  when  three  "<values"  were  reported;  NA  (not 
analyzed/determined)  was  used  for  three  reported  NAs;  and,  if  the  reported  results  were  of  mixed  type, 
e.g.,  SI  and  S2  were  numerical  values  and  S3  was  reported  as  “< value”,  the  two  similar  "types"  were 
used  to  either  determine  the  mean  or  to  set  a non-numerical  descriptor. 

Determination  of  assigned  values:  The  assigned  values  are  the  means  of  the  acceptable  data  as  defined 
here.  For  a particular  analyte,  the  performance  on  the  reference  material,  SRM  1974b,  was  initially 
deemed  acceptable  for  the  purpose  of  this  exercise  if  the  laboratory  result  was  within  30  % of  the  upper 
and  lower  limits  of  the  confidence  interval  for  analytes  listed  in  the  Certificate  of  Analysis  for  SRM 
974b  [4],  The  criterion  of  30  % is  the  same  as  the  one  that  was  used  for  the  National  Oceanic  and 
Atmospheric  Administration  (NOAA)  Mussel  Watch  and  National  Status  and  Trends  Quality 
Assurance  Programs  [5].  If  a laboratory  demonstrated  acceptable  performance  on  a particular  analyte 
in  the  reference  material,  that  laboratory’s  results  for  that  analyte  in  the  corresponding  “unknown” 
exercise  material  was  then  used  in  the  calculation  of  the  analyte’s  exercise  assigned  value,  unless  it  was 
deemed  an  outlier.  For  evaluation  of  potential  outliers,  statistical  tests  and  expert  analyst  judgment 
were  used  after  viewing  both  normal  and  log-normal  plots  of  the  data.  This  judgment  utilized 
knowledge  of  potential  coeluters  based  on  the  laboratory's  reported  methods.  In  instances  for  which  the 
analyte  concentration  was  below  the  detection  limit  of  most  participating  laboratories,  no  exercise 
assigned  value  was  calculated.  In  data  sets  where  a number  of  laboratories  report  results  as  "not 
detected"  at  various  detection  limits,  there  is  no  consensus  as  to  what  numerical  value  should  be 
assigned  to  these  results  in  the  computation  of  consensus  means  and  other  values. 


REPORTED  RESULTS 

Laboratories  were  assigned  numerical  identification  codes  in  order  of  receipt  of  data  with  the  exception 
of  the  two  NIST  laboratories  which  are  Lab  1 and  14  in  this  exercise.  The  laboratory  mean  replicate 
data  are  shown  in  Tables  1 to  3 for  QA10TIS01.  Included  in  these  tables  are  the  exercise  assigned 
mean  values  and  the  standard  deviation  of  the  assigned  mean  values  along  with  the  exercise  assigned 
median  values.  Summaries  of  the  methods  used  by  each  laboratory  are  in  Appendix  B,  and  notes 
included  by  a laboratory  with  its  data  are  listed  in  Appendix  C.  In  Appendix  D,  charts  of  the  mean 
numerical  results  reported  by  each  laboratory  for  each  analyte  are  shown  for  the  exercise  material  and 
the  corresponding  reference  material,  SRM  1974b. 

Performance  Scores 

The  exercise  coordinators  recognize  that  different  environmental  monitoring  programs  have  different 
data  quality  objectives  and  needs.  The  acceptability  of  the  results  submitted  by  a particular  laboratory 
will  be  decided  by  the  individual  program(s)  for  which  the  laboratory  provides  data.  Typically,  each 
program  will  use  these  exercise  results  in  conjunction  with  the  laboratory's  performance  in  the  analysis 
of  certified  reference  materials  and/or  control  materials,  and  of  other  quality  assurance  samples.  These 
exercise  results  are  exhibited  in  a number  of  ways  in  this  report  to  facilitate  their  use  by  most 
environmental  monitoring  programs  in  their  acceptability  assessments. 

IUPAC  guidelines  describe  the  use  of  z-scores  and  p-scores  for  assessment  of  accuracy  and  precision  in 
intercomparison  exercises  such  as  those  described  in  this  report.  These  indices  assess  the  difference 
between  the  result  of  the  laboratory  and  the  exercise  assigned  value  and  can  be  used  to  compare  the 
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performance  of  different  laboratories  among  the  participants  on  different  analytes  and  on  different 
materials. 

Accuracy  Assessment  (z-score) 

z-score  = (bias  estimate)/(performance  criterion)  = (x  - X)/  o 

where  x is  the  individual  laboratory  result,  X is  the  "Exercise  Assigned  Value,”  and  a is  the  target  value 
for  standard  deviation. 

The  choice  of  a is  dependent  upon  data  quality  objectives  of  a particular  program,  or  as  ISO  17043 
suggests  “a  fitness  for  purpose  goal  for  performance  as  determined  by  expert  judgement”  [6],  It  can  be 
"fixed"  and  arrived  at  by  perception,  prescription,  or  referenced  to  validated  methodology  (e.g.,  a = 
0.025  X;  X is  the  exercise  assigned  value,),  or  it  can  be  an  estimate  of  the  actual  variation  (e.g.,  the 
calculated  sample  standard  deviation,  s,  from  the  exercise  data).  The  "fixed"  performance  criterion  is 
more  useful  in  the  comparison  of  a laboratory's  performance  on  different  materials  while  the  use  of  the 
actual  variation  may  be  more  useful  within  a given  exercise,  for  example,  if  the  determination  of  a 
particular  analyte  is  exceptionally  problematic.  The  measurement  of  analytes  targeted  in  this  study  is 
not  particularly  problematic. 

We  have  calculated  and  reported  z-scores  using  the  fixed  performance  criterion  for  each  analyte  for 
each  laboratory  using  "25  % of  the  exercise  assigned  value"  as  the  fixed  target  value  for  standard 
deviation  for  this  program.  The  use  of  z-score  (25  % X)  is  also  taken  from  the  NOAA  Mussel  Watch 
and  National  Status  and  Trends  Quality  Assurance  Programs  [5].  The  z-scores  calculated  for  these 
exercises  can  thus  be  interpreted  as  shown  in  the  following  examples: 

z-score  (25  % X): 

+ 1 ==>  laboratory  result  is  25  % higher  than  the  assigned  value 
-2  =>  laboratory  result  is  50  % lower  than  the  assigned  value. 

A common  classification  of  z-scores  is  [7]: 


z < 2 

Satisfactory 

2 < | z | <3 

Questionable 

I z | > 3 

Unsatisfactory. 

This  classification  has  been  deemed  acceptable  within  the  measurement  community. 

Tables  4 through  6 summarize  the  z-scores  (25  %)  for  each  laboratory  for  each  reported  analyte  in 
QA10TIS01. 

Precision  Assessment  (p-score) 

p-SCOre  — Olab  / Target 

For  the  calculation  of  p-scores  for  this  program,  the  o values  used  are  coefficients  of  variation  (CV 
calculated  as  relative  standard  deviations)  with  the  current  target  o (CV)  for  the  three  replicates  being 
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15  %.  Tables  7 through  9 summarize  the  relative  standard  deviations  (RSDs)  calculated  from  the  three 
concentrations  reported  by  the  laboratory  for  each  analyte  quantified  while  Tables  10  through  12 
summarize  the  p-scores  (15%).  A p-score  of  1 indicates  that  the  laboratory’s  CV  was  15%,  and  a p- 
score  of  2 indicates  that  the  laboratory’s  CV  was  30%. 


DISCUSSION 

NOAA’s  NRDA  office  solicited  laboratories  involved  in  the  analysis  of  samples  shortly  after  the  DWH 
disaster  for  their  interest  in  participating  in  this  interlaboratory  study  for  analytes  of  interest  in  bivalve 
tissue.  The  participation  by  the  laboratories  was  voluntary,  and  samples  of  QA10TIS01  were  provided 
free  of  charge.  Laboratories  were  provided  with  information  for  ordering  SRM  1974b  (See  Appendix 
A).  Interested  laboratories  were  requested  to  quantify  selected  PAHs,  alkylated  PAHs  (some  individual 
and  some  as  groups),  and  biomarkers  (hopanes  and  steranes)  in  three  aliquots  of  QA10T1S01  and  SRM 
1974b  using  their  laboratories’  analytical  protocols  for  these  analyses.  A total  of  45  laboratories 
received  samples  of  which  34  laboratories  submitted  data.  The  34  participating  laboratories  are  listed 
in  alphabetical  order  in  Appendix  E. 

Tables  1 through  3 summarize  the  laboratory  means  and  exercise  assigned  values  for  the  PAHs, 
alkylated  PAHs,  and  hopanes  and  steranes,  respectively.  The  consensus  value  for  a given  compound  in 
QA10TIS01  was  derived  by  combining  data  where  corresponding  values  in  SRM  1974b  were  within  30 
% of  the  expanded  uncertainty  of  the  SRM  value.  In  the  absence  of  a corresponding  SRM  value, 
individual  results  were  screened  using  outlier  tests  and  included  in  the  consensus  value  if  values  were 
shown  not  to  be  statistical  outliers.  Appendix  D contains  the  charts  of  the  QA10TIS01  and  SRM  1974b 
data  by  analyte.  In  these  charts,  the  analytes  that  are  not  included  on  the  Certificate  of  Analysis  for 
SRM  1974b  are  shown  with  no  target  value;  however,  a median  value  calculated  from  the  data 
submitted  is  included  in  each  chart.  Note  that  laboratory  24  submitted  two  sets  of  data,  24a  and  24b. 
The  differences  in  the  two  sets  of  data  included  the  extraction  method,  accelerated  solvent  extraction 
(ASE)  for  24a  versus  QuEChERS  for  24b,  and  final  analysis  step,  gas  chromatography  with  mass 
spectro metric  detection  (GC/MS)  for  24a  and  liquid  chromatography  with  fluorescence  detection  (LC- 
FLD)  for  24b. 

No  assigned  values  were  calculated  for  chrysene,  triphenylene,  or  benzo[/'] fluoranthene  in  QA10TIS01. 
Chrysene  and  triphenylene  coelute  when  using  a 5%  phenyl  phase  in  GC  analysis  as  do  several  of  the 
benzofluoranthene  isomers.  Although  several  laboratories  recognized  and  reported  coelutions  for 
chrysene  with  triphenylene  and  among  the  benzofluoranthenes  using  this  phase,  several  did  not,  thus 
reporting  the  combined  value  for  chrysene  and  triphenylene  as  only  the  chrysene  peak  and  in  a similar 
fashion  for  the  benzofluoranthenes. 

The  spread  in  the  PAH  data  for  QA10TIS01  among  the  laboratories  is  highest  for  biphenyl, 
acenaphthylene,  anthracene,  benzo [a] fluoranthene  and  dibenz[ur,/7]anthracene,  analytes  that  are  either 
relatively  volatile  (biphenyl  and  acenaphthylene)  or  at  relatively  low  mass  fractions  and  determined  by 
fewer  laboratories.  The  range  in  mass  fractions  for  the  PAHs  in  the  mussel  tissue  QA10TIS01  is  from 
3 ng/g  for  benzo[«] fluoranthene  and  dibenz[a,/7]anthracene  to  220  ng/g  for  fluorene.  The  agreement 
among  the  data  for  the  PAHs  was  better  in  the  previous  crude  oil  study  [2]  than  in  this  study  or  in  the 
previous  sediment  study  [1]  suggesting  that  extraction  and  sample  concentration  may  be  issues. 
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The  alkylated  PAH  data  for  crude  oil  QA10  OILOl  [2]  do  not  show  as  much  spread  among  the 
laboratories  as  for  the  mussel  tissue  reported  here  or  the  sediment  material  QA10SED01  [1  ].  As  for  the 
previous  studies,  there  are  issues  with  the  choice  of  the  representative  compound  used  for  quantification 
of  the  alkylated  PAHs,  as  well  as  the  interpretation  of  the  chromatograms  as  to  what  peaks  should  and 
should  not  be  included  in  the  summation  for  the  alkylated  groups.  For  an  alkylated  group  of  PAHs,  the 
mass  spectra  are  different  based  on  where  the  PAH  is  alkylated  (or  if  it  is  alkylated)  thus  resulting  in 
different  response  factors  for  isomers  in  a homolog  group.  These  issues  need  to  be  explored  in  more 
detail  in  future  discussions. 

Fewer  laboratories  reported  data  for  the  selected  biomarkers  with  seven  or  fewer  laboratories  reporting 
quantitative  results.  The  largest  spread  in  the  data  seen  for  5a(H),14a(H),17a(H)-cholestane  20R  while 
very  good  agreement  was  seen  for  17a(H),21(3(H)-hopane  (an  RSD  of  12%).  The  quantification  issues 
for  the  hopanes  and  steranes  include  the  lack  of  authentic  calibration  standards. 

A range  of  extraction  methods  was  used  in  this  study  as  summarized  in  Appendix  B by  laboratory:  nine 
data  sets  used  Soxhlet  extraction  (Figure  1),  five  used  QuEChERS  (Figure  2),  six  used  sonication 
(Figure  3),  ten  used  ASE  (Figure  4),  three  used  a tissumizer  (Figure  5),  one  used  base  digestion  (Figure 
5),  and  one  used  microwave  extraction  (Figure  5).  Figures  1 through  5 show  the  comparison  among 
laboratories  using  the  same  extraction  method  for  selected  compounds  along  with  the  median  for  the 
data  sets.  Figure  6 compares  the  medians  for  each  extraction  method  for  the  same  selection  of 
compounds.  The  data  for  all  of  the  compounds  are  summarized  by  extraction  method  in  Tables  13,  14, 
and  15  for  the  PAHs,  alkylated  PAHs,  and  hopanes  and  steranes,  respectively.  No  concrete  conclusions 
can  be  drawn  from  comparing  the  data  obtained  by  the  different  extraction  methods  as  there  is  a large 
spread  in  the  data  (see  table  below)  from  each  extraction  method,  with  the  tissumizer  results  (from  three 
laboratories  being  the  least  variable.  This  table  summarizes  the  number  of  laboratories  who  performed 
each  extraction  method  (not  necessarily  reporting  data  for  each  analyte),  the  average  relative  standard 
deviations  (avg  RSD  in  %)  for  each  class  of  compounds,  and  the  number  of  compounds  in  each  class 
for  which  more  than  one  data  set  was  received  by  the  indicated  extraction  method  (for  n=).  No  data 
were  excluded  when  calculating  the  RSDs  shown. 


Extraction  Method 

alkylated 

hopanes/ 

# labs 

PAHs 

avg  rsd  (%) 

total  n=34 

PAHs 

total  n=40 

steranes 

total  n=18 

reporting 

for  n= 

avg  rsd  (%) 

for  n= 

avg  rsd  (%) 

for  n= 

Soxhlet 

9 

50 

27 

50 

31 

35 

2 

QuEChERS 

5 

51 

13 

0 

0 

Tissumizer 

3 

18 

24 

27 

38 

27 

17 

Sonication 

6 

116 

17 

123 

15 

0 

ASE 

10 

32 

24 

44 

29 

0 

Base  digestion 

1 

20 

27 

8 

Microwave  extraction 

1 

5 

8 

0 

Caution  should  be  used  when  interpreting  these  data  as  for  the  sonication  method,  one  laboratory  (17) 
reported  high  values  for  many  of  the  analytes.  These  high  values  are  probably  not  a result  of  the 
extraction  method  since  their  data  for  the  corresponding  analytes  in  SRM  1974b  generally  fell  within 
the  30%  criterion  mentioned  in  the  “ Determination  of  assigned  values  ” section.  See  Appendix  D for 
the  charts  of  the  individual  analytes. 
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The  majority  of  the  z-scores  based  on  25  % (Tables  4 through  6)  are  within  ± 2 while  the  majority  of 
the  p-scores  based  on  15  % (Tables  10  through  12)  are  within  ± 1 . This  indicates  that  the  laboratories 
are  internally  consistent,  but  there  is  still  a fair  amount  of  spread  in  the  data  among  the  laboratories. 

It  is  important  to  evaluate  the  non-quantitative  results  reported  by  each  laboratory  as  well.  Although 
these  results  are  not  easily  presented  or  numerically  evaluated,  they  are  included  in  Tables  1 through  3 
of  this  report.  The  laboratory  and  its  data  users  should  closely  examine  these  non-quantitative  results. 
Decisions  based  on  false  negative  or  false  positive  results  from  a laboratory  can  lead  to  significant 
environmental  and/or  economic  consequences.  Some  laboratories  reported  detection  limits  in  the 
exercise  material  that  may  be  too  high  for  the  data  quality  objectives  and  needs  of  their  program(s),  and 
these  issues  should  be  assessed  as  well. 

Intercomparison  exercises  provide  an  important  mechanism  for  assessing  the  comparability, 
repeatability,  and  trueness  of  data  being  produced  by  the  participating  laboratories.  Exercise  materials 
similar  in  matrix,  form,  and  analyte  concentration  to  typical  samples  routinely  analyzed  by  the 
laboratories  are  most  useful  for  demonstrating  the  level  of  comparability  and  for  revealing  potential 
measurement  and  method  problems.  Minimizing  the  among-laboratory  biases  so  that  the  analytical 
variability  is  significantly  less  than  the  field  sampling  variability  should  be  an  achievable  goal  in 
environmental  monitoring. 
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Table  1 (coni)-  Mussel  Tissue  (QA10TIS01):  Laboratory  means  of  three  replicates  and  exercise  assigned  values  - Water  and  PA  Ms 
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Table  2.  Mussel  Tissue  (QA10TIS01):  Laboratory  means  of  three  replicates  and  exercise  assigned  values  - Alkylated  PAHs  (ng/g  dry  mass) 
(reported  as  if  three  figures  were  significant) 
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Tabic  4.  Mussel  Tissue  (QAI0TIS01):  l scores  (25%  by  laboratory)-  Water  and  PAHs 

(z=+l  is  25%  higher  than  the  cxcreisc  assigned  value;  z=-l  is  25%  lower  than  the  exercise  assigned  value.) 
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Tabic  5.  Mussel  Tissue  (QA10TIS01):  z scores  (25%  by  laboratory)-  Alkylated  PAHs 

(z=+l  is  25%  higher  than  the  exercise  assigned  value;  z=-l  is  25%  lower  than  the  exercise  assigned  value.) 
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Tabic  5 (cont).  Mussel  Tissue  (QA10TIS01 ):  z scores  (25%  by  laboratory)-  Alkylated  PAIIs 

(z--+l  is  25%  higher  than  the  exercise  assigned  value;  z=-l  is  25%  lower  than  the  exercise  assigned  value.) 
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Tabic  7.  Mussel  Tissue  (QAI0TIS01):  Laboratory  relative  standard  deviations  of  three  replicates  - Water  and  PAHs 
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Tabic  8 (cont).  Mussel  Tissue  (QA10T1S01):  Laboratory  relative  standard  deviations  of  three  replicates  - Alkylated  PAHs 
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Tabic  II.  Mussel  Tissue  (QAI0TIS01):  pscores(15%)  - Alkylated  PAHs 
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Tabic  13  (cont).  Mussel  Tissue  (QAI0TIS01):  Laboratory  means  of  three  replicates  summarzed  by  extraction  method  along  with  the  median  values  for  the  extraction  method  - PAHs  (ng/g  dry 


% 

I 


| median 

X 

© 

O' 

O' 

r- 

r-~ 

NO 

= 

2 

s 

2 

2 

2 

2 

© 

NO 

r~~ 

o 

© 

: 

s 

2 

oo 

© 

© 

2 

o 

© 

© 

- 

O' 

r~ 

© 

oo 

§ 

£ 

s 

< 

Z 

< 

Z 

< 

Z 

r-j 

a 

2 

a 

p 

5 

< 

Z 

O' 

Vi 

2! 

< 

z 

2 

< 

Z 

1 

< 

Z 

R 

< 

Z 

< 

z 

< 

z 

< 

z 

< 

z 

< 

Z 

a 

p 

Q 

Q 

5 

Q 

2 

2 

Q 

p 

1 ^i303  i 

1 

s 

£ 

a- 

!! 

2 

c 

3 

nC 

s 

NO 

a 

© 

Q 

5 

a 

a 

Q 

NO 

< 

Z 

oo 

p 

< 

z 

< 

z 

< 

z 

Vi 

OO 

O' 

9 

a 

= 

a 

d 

< 

Z 

a 

C ~ 

s 8 

< 

Z 

< 

z 

2 

< 

Z 

O 

< 

Z 

5 

< 

z 

< 

z 

< 

z 

< 

z 

< 

Z 

< 

z 

r~~ 

i 

n 

- 

2 

O' 

s 

NO 

s 

5 

2 

z 

1 

< 

Z 

NO 

O' 

a 

2 < 
o z 

2 

s 

3 

1 

2 

NO 

R 

3 

a 

s 

O' 

<-*■> 

2 

NO 

? 

V 

NO 

5 

rM 

© 

< 

z 

< 

z 

t 

a 

a 

a 

Q 

< 

Z 

s 

a 

n 

< 

z 

< 

z 

s 

< 

z 

1 

D 

< 

Z 

< 

Z 

O 

a 

< 

z 

NO 

NO 

5 

NO 

3 

2 

a 

2 

< 

Z 

2 

r 

v! 

C £ 
?:  2 

< 

z 

o 

rvi 

2 

© 

; 

< 

z 

1 

© 

< 

z 

= 

rj 

- 

' 

O' 

3; 

O' 

O 

© 
r > 

= 

- 

a 

§ 

< 

Z 

V, 

3 

N? 

C4 

c £ 
z.  3 

< 

z 

O' 

rn 

NO 

NO 

NO 

2 

2 

< 

z 

< 

z 

< 

z 

< 

z 

oo 

< 

z 

< 

< 

z 

r 

O' 

§ 

O 

5 

2 

1 

2 

< 

z 

NO 

- 

£ 

3 

O 

p — 

S V, 

2 

S 

© 

2 

a 

3 

O' 

•n 

V 

< 

z 

< 

z 

S 

< 

z 

V, 

< 

z 

= 

2 

< 

z 

< 

z 

< 

Z 

O' 

2 

- 

a 

2 

£ 

§ 

1 = 

IS 

< 

z 

< 

z 

1 

a 

ON 

< 

Z 

2 

< 

z 

< 

z 

1- 

- 

1 

O' 

O' 

s 

o 

NO 

2 

O 

© 

= 

2 

; 

; 

1 

i 

O' 

- 

y 

s 

1 

O' 

2 

s 

Vi 

1 

1 

1 

t 

2 

1 

| median 

2 

3 

OO 

o< 

a 

© 

* 

t 

r'* 

2 

o 

p 

a 

4 - 

r i 

a 

NO 

2 

nO 

I 

s 

1 

a 

3 

NO 

p 

<—> 

3' 

® 

3 

< 

Z 

a 

Vi 

;Z 

< 

Z 

p 

'v 

< 

z 

a 

< 

z 

3. 

2 — 

2 

o 

Vi 

V 

O 

v. 

V 

p 

V, 

< 

Z 

o 

2 

< 

z 

<3.0 

NA 

re  not  usee 

a 

2 

OO 

o' 

v, 

V 

s 

NO 

a 

o 

2 

o 

- 

2 

NO 

r- 

1 

o 

04 

c 

s. 

< 

z 

< 

z 

T 

' 

? 5 

y 

a 

o 

£ 

oo 

ON 

v, 

o 

v 

oo 

a 

oo 

O' 

V 

<39.8 

NA 

1 values  we 

a 

| 3U0D> 

<conc  | 

1 ^ 

1 <conc  1 

I 

30 

S 

2 

o 

| 3U03>  | 

| Duoa>  j 

ro 

2T 

2 

l :,U03> 

< 

z 

<conc  | 

s 

f! 

1 3U03> 

1 

| 3U0D> 

S 

< 

z 

M 

.....  a 

O' 

a 

£ 

£ 

V 

£ 

t 

?2 

V 

S 

5 

< 

z 

£ 

?2 

V 

< 

z 

V 

< 

z 

£ 

< 

z 

7% 

£ 

?s 

V 

- 

< 

Z 

V 

< 

z 

< 

Z 

<78 

NA 

norted  bv  1 

1 

.3  2 
1 

s 

a 

1 

s 

1 

r~, 

3 

2 

coelute  | 

| coelute  | 

5 

s 

| coelute  | 

coelute  | 

3 

9 

s 

V 

£ 

1 

2 

2 

a 

- 

04  ^4  ^ 

7 7 ■£ 

- 

a 

s 

| fr6Z> 

a 

V 

| P63> 

1 h62> 

E 

2 

; 

<294  | 

a 

< 

z 

a 

< 

z 

a 

< 

z 

a? 

V 

r - 
— 

a 

a 

V 

a 

V 

< 

z 

a 

Z 

1 

<294 

NA 

Laboratory  No. 

2 

1 

I 

22 

acenaphthene 

acenaphthylene 

fluorene 

phenanthrene 

fluoranthene 

pyrene 

f 

benzfa]anthracene 

chrysene 

triphenylene 

chrysene/lriphenylene 1 

-c 

3 

1 

a 

! 

2 

1 

=. 

I 

3 

I 

benzo[e]pyrene 

1! 

indenof  1 ,2,3-cd]pyrene 

1 

1 

1 

1 

dibenz[a,h]  anthracene 

i 

I 

£ 

1 

1 

dibenzofuran 

retene 

benzothiophene 

dibenzothiophene 

naphlhobenzothiophene 

NA=Not  analyzed:  DL=Delection  limit:  No  valui 

oo 

rn 


Tabic  14.  Mussel  Tissue  (QA10TIS01):  Laboratory  means  of  three  replicates  summar/cd  by  extraction  method  along  with  the  median  values  for  the  extraction  method  - Alkylated  PAHs  (ng/g  dry  mass) 
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‘able  14  (cont).  Mussel  Tissue  (QA10T1S01):  Laboratory  means  of  three  replicates  suminar/.cd  by  extraction  method  along  with  the  median  values  for  the  extraction  method  - Alkylated  P A 1 1 s (ng/g  dry  mass) 
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Table  15.  Mussel  Tissue  (QAIOTISOI):  Laboratory  means  of  three  replicates  sunnnarzed  by  extraction  method  along  with  the  median  values  for  the  extraction  method  - Biomarkers  (ng/g  dry 
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APPENDIX  A 

Interlaboratory  Analytical  Comparison  Study  to  Support  Deepwater  Horizon  Natural  Resource 

Damage  Assessment 


Intercomparison  Exercise:  Mussel  Tissue  QA10TIS01 
Description  of  Materials  and  Instructions 


Intercomparison  Exercise  Materials: 

Each  of  the  three  jars  contains  approximately  15  g (wet  basis)  of  Mussel  Tissue  QA10TIS01.  This 
cryogenically  homogenized  fresh  frozen  material  was  prepared  from  mussels  collected  from  an  urban 
area.  This  material  has  not  been  enriched  or  spiked  and  still  contains  its  endogenous  water.  Each  2-oz 
clear  glass  jar  has  a Teflon-lined  screw  cap  and  is  labeled  with  an  individual  jar  number  as  well  as  the 
above  name. 

In  addition,  three  concurrent  analyses  of  SRM  1974b  Organics  in  Mussel  Tissue  ( Mytilus  edulis ) are 
recommended.  This  material  can  be  obtained  from  the  NIST  Standard  Reference  Materials  Program 
($798/5  x 8 g to  10  g bottles).  See  the  following  link  for  information  on  ordering  on-line:  https://www- 
s.nist.gov/srmors/view_detail.cfm?srnT=1974B 

Storage  of  Materials: 

The  tissue  material  should  be  stored  in  the  dark  at  temperatures  of  -20  °C  or  lower.  If  allowed  to  thaw 
or  if  stored  for  extended  periods  at  temperatures  higher  than  -40°C,  it  will  lose  its  powder-like  form.  If 
this  happens,  use  the  contents  from  the  entire  jar  for  analysis.  This  material  has  been  stored  at  NIST  at 
-80  °C  and  was  shipped  to  you  on  dry  ice.  If  only  a portion  of  the  contents  of  a jar  is  used,  the  jar 
should  be  tightly  closed  immediately  after  removal  of  a subsample  to  preserve  the  integrity  of  the 
remaining  material  for  later  analysis. 

Instructions  for  Use: 

You  are  to  analyze  Mussel  Tissue  QA10TIS01  and  SRM  1974b  using  your  laboratory's  and/or 
program's  analytical  protocols,  for  the  concentrations  (mass/mass  [dry-mass  basis])  of  the  parent 
polycyclic  aromatic  hydrocarbon  (PAH)  compounds,  alkylated  PAH  compounds,  and  biomarkers 
currently  being  determined  in  your  laboratory.  A target  list  of  compounds  are  presented  in  Table  1; 
however,  participants  do  not  need  to  quantify  all  of  these  compounds  and  can  add  additional 
compounds  when  reporting  data. 

The  percentage  of  water  in  the  mussel  tissue  should  be  determined  so  that  the  results  can  be  reported  on 
a dry  basis.  You  should  have  received  sufficient  material  so  that  you  can  perform  separate 
determinations  for  the  water  content  if  you  do  not  dry  your  tissue  samples  prior  to  analysis. 

The  amount  of  material  used  for  each  analysis  should  correspond  to  the  amount  (wet  basis)  of  marine 
tissue  that  you  would  typically  analyze  as  prescribed  in  your  protocols.  It  is  best  if  the  Mussel  Tissue 
QA10TIS01  and  the  SRM  1974b  samples  are  not  allowed  to  thaw  prior  to  the  taking  of  samples  for 
analysis;  however,  if  the  material  has  been  even  partially  thawed,  you  should  use  the  contents  of  the 
entire  jar  as  a single  sample  as  it  is  difficult  to  take  representative  samples  from  a jar  once  the  material 


42 


has  thawed.  After  removing  the  material  for  analysis  from  the  jars,  the  samples  should  be  used  without 
delay. 

You  should  analyze  three  samples  of  Mussel  Tissue  QA10TIS01  and  at  least  one  or  more  samples  of 
SRM  1974b  using  your  protocol  for  tissue  samples.  If  time  allows,  we  are  asking  that  you  analyze  one 
sample  of  Mussel  Tissue  QA10TIS01  and  one  sample  of  SRM  1974b  with  one  batch  of  laboratory 
samples;  analyze  a second  sample  of  each  material  with  another  batch;  and  the  third  sample  with  yet 
another  batch.  This  will  allow  a more  realistic  assessment  of  laboratory  precision  over  a longer  term 
than  the  assessment  obtained  when  a laboratory  places  all  three  samples  in  the  same  extraction  and 
cleanup  batch  and  the  resulting  extracts  are  analyzed  using  the  same  calibration  curve,  etc. 


Reporting  of  Results: 

Please  report  one  result,  as  if  three  figures  were  significant,  for  each  of  the  analytes  quantified  in  each 
of  the  three  replicates  of  the  Mussel  Tissue  QA10TIS01  and  of  SRM  1974b.  Report  results  in  units  of 
ng/g  dry-mass  basis.  Report  the  date  of  measurement  of  each  sample  in  the  requested  m/d/y  format. 
Also,  report  the  results  of  your  percentage  water  determinations  of  Mussel  Tissue  QA10TIS01. 

If  you  know  that  a target  or  non-target  compound  is  interfering  (coeluting)  with  the  determination  of  a 
target  analyte,  please  identify  this  issue  by  qualifying  the  data  and  note  the  data  qualifier  used  at  the 
bottom  of  your  table  of  results.  Please  note  that  any  changes  you  make  to  the  column  or  row  headings 
within  the  tables  will  not  be  seen  by  the  coordinators  because  only  the  table  entries  and  comments  at 
the  bottom  of  the  tables  are  automatically  transferred  to  the  exercise  database. 


We  prefer  that  concentration  values  be  reported  for  each  analyte  determined.  If  the  measured 
concentration  is  below  your  typical  reporting  concentration  for  an  analyte  in  a particular  matrix,  you 
can  report  the  number  and  list  the  appropriate  detection  limit,  quantification  limit,  etc.  at  the  bottom  of 
the  data  table.  However,  if  you  need  to  report  non-numerical  data  please  use  the  following 
conventions: 


NA 

<"value" 

Other 

DL 


"Not  analyzed",  "not  determined" 

"Less  than  specified  concentration",  e.g.,  <8  ng/g 

"Other";  add  note  of  explanation  at  end  of  data  table,  e.g.,  interference 

"Below  detection  limit"  may  be  used,  however,  <"value"  is  preferable 


Do  not  use  negative  numbers  or  parentheses  to  indicate  "less  than  detection  limits". 

The  attached  file  is  an  EXCEL  file,  QA10TIS01  .xls.  If  you  have  any  software/hardware  conversion 
problems,  please  contact  Michele  Schantz.  The  data  file  templates  also  include  places  for  you  to  list  the 
surrogate/intemal  standards  and  type  of  calibration  curve  used,  and  to  provide  a brief  description  of  the 
analyses.  Please  do  not  add  spaces  before  entering  numbers  in  the  table  cells  and  enter  them  as 
"numbers"  not  as  "labels".  Please  do  not  insert  any  columns  or  rows  within  the  table  in  the  data  file.  If 
you  wish  to  include  additional  data  and/or  other  information  or  comments,  you  may  add  it  to  the  bottom 
of  the  data  table  in  the  attached  file. 


Submit  your  results  by  April  8,  201 1 as  an  attached  file  via  e-mail  to: 


michele.schantz@nist.gov 
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Further  information: 


If  you  need  further  information,  please  contact  Michele  at  the  following  address  or  phone  numbers 


Michele  M.  Schantz 
NIST 

100  Bureau  Drive  Stop  8392 
Gaithersburg,  MD  20899-8392 

Phone:  (301)975-3106 

FAX:  (301)977-0685 


44 


Table  1:  Preliminary  List  of  Analytes  of  Interest  in  the  Interlaboratory  Analytical 
Comparison  Study  to  Support  Deepwater  Horizon  Natural  Resource  Damage 
Assessment 


PAHs 


Naphthalene 

Biphenyl 

Acenaphthene 

Acenaphthylene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo[6]fluorene 

Benz[a]anthracene 

Chrysene 

Triphenylene 

Benzo[6]  fluoranthene 
Benzo[/]fluoranthene 

Benzo[C|  fluoranthene 

Benzo[fl]  fluoranthene 

Benzo[e]pyrene 

Benzo[tf]pyrene 

Perylene 

Indeno[  1 ,2,3-cr/]pyrene 

Benzo[g/7/]perylene 

Dibenz[a,/7]anthracene 

cis/trans-Decalin 

Dibenzofuran 

Retene 

Benzothiophene 

Dibenzothiophene 

Naphthobenzothiophene 

Alkylated  PAHs 

1 -Methylnaphthalene 
2-Methylnaphthalene 
2,6-Dimethylnaphthalene 

1 ,6.7-Trimethylnaphthalene 

1 -Methylphenanthrene 

Cl  -Naphthalenes 
C2-Naphthalenes 
C3-Naphthalenes 
C4-Naphthalenes 

Cl-Decalins 

C2-Decalins 

C3-Decalins 

C4-Decalins 

C 1 -Benzothiophenes 
C2-Benzothiophenes 
C3-Benzothiophenes 
C4-Benzothiophenes 
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Table  1 (cont.) 


Cl-Fluorenes 

C2-Fluorenes 

C3-Fluorenes 

C 1 -Phenanthrenes/anthracenes 

C 1 -Naphthobenzothiophenes 
C2-Naphthobenzothiophenes 
C3-Naphthobenzothiophenes 
C4-Naphthobenzothiophenes 

C2-  Phenanthrenes/anthracenes 

C3-  Phenanthrenes/anthracenes 

C4-  Phenanthrenes/anthracenes 

C 1 -Dibenzothiophenes 

C2-Dibenzothiophenes 

C3-Dibenzothiophenes 

Cl -Chrysenes 

C2-Chrysenes 

C3-Chrysenes 

C4-Chrysenes 

( 

C4-Dibenzothiophenes 

C 1 -Fluoranthenes/pyrenes 
C2-Fluoranthenes/pyrenes 
C3-Fluoranthenes/pyrenes 
C4-Fluoranthenes/pyrenes 

( 

Biomarkers 

Carbazole 

18a(H)-22,29,30-Trisnorhopane 

17a(Fl)-22,29,30-Trisnorhopane 

c 

1 7a(  H),2 1 p(  H)-30-Norhopane 

1 8a(Fl)-30-Nomeohopane 

17a(H)-Diahopane 

17a(H),21(3(H)-Hopane 

1 7a(H),2 1 (3(H)-22R-Homohopane 
17a(H),2ip(H)-22S-Homohopane 

1 3 (4( H)  1 7a(H)-Diacholestane  20S 

5a( FI),  1 4a(  H),  1 7a( FI)-Cholestane  20S 

5a( FI),  1 4a( H),  1 7a(H)-Cholestane  20R 

5a( H),  1 4a( H),  1 7a(H)-24-Ethylcholestane  20S 

5a(  H),  1 4a(  H),  1 7a(H)-24-Ethylcholestane  20R 
5a(H),  1 4P(H),  1 7P(H)-Cholestane  20S 

5a(H),  1 4 (3(H),  1 7p(H)-Cholestane  20R 
5a(H),14P(H),17P(H)-24-Ethylcholestane  20S 
5a(H),  1 4p(H),  1 7P(H)-24-Ethylcholestane  20R 

(_ 
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Appendix  B 

Summary  of  Method  Information  Provided  by  the  Participating  Laboratories 
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Extraction  parameters  used  by  labs  lor  tissue  samples 


II 

ui 

:= 

8 

1 

fi 

•5 

S 

h 

if 

(i 

i? 

jl 

! 

$ 

i 

& 

i 

~jir 

III! 

ii|i 

ii!1' 

U:i 

« - §•  s 

UJ! 

I Hit 

Hi  i 
?l  HE 
iltli 

s i 1 = 

liil! 

? J 

S * J 

1 i 5 

f ! 

iil 
1 ! 1 

\ 

c 

I 

% 

f 

! 

5 # 

si 

-J 

c 

1 f ^ 

in 

I 

9, 

1 

2, 

1 g 
% «= 

o 

1 

1 

55 

if 

1 

c 

c 

c 

c 

1 

0 

j 

1 

i 

! 

ii  i!  -1 

- c A -r.  s 

S3H| 
! ili= 

A 

1 

8. 

I 

o 

-c 

JZ 

/. 

1 

i 

c 

j 

1 

j-S 

III 

f 

ui 

I 

1 

Hill 
s 111 

a 

l 

1 

II* 

I 

Si 

I 

-Si 

g 

i 

g 

\ 

1 1 

1 

I 

c 

z 

1 

I 

ii 

3 

?■ 

3 

% 

?■ 

;' 

P; 

p 

| 

1 s 

I 

1 

£ 

6 

a 

1 

S 

z 

< 

£ 

» 

1 

i 

1 

i, 

r£ 

a 

g 

i 

1 7 

H 
& '■ 

! 

I 

& 

1 

i 

7 

s 

1 

6 £ 

1 

i 

VO 

£ 

UJ 

§ 

VO 

a: 

u 

UJ 

6 

| 

7, 

1 

jl 

i| 

V 

j 

% 

| 

1 

!i 

? B 
■7  " 

< 

i 

! 

I5 

</, 

1 

c 

M 

? 

1 

2 

j 

% 

H 

1 

! 

1 

0 

3 

1 
4' 
£ 

I 

r 

4 

§ 

J 

c 

c 

2 

1 

<" 

& 

r? 

£ 

1 

✓ 

t 

$ 

§ 

S’ 

f 

£ 

.£ 

1 

f- 

1 

g 

»1 

F 

1 

< 

is 

if 

7-  v ; 

if  i 

1 c .5 
|1 

ii 

1 

1* 
f * 

I 5 

V g 

tj 

o 3 

II 
I4' 

-s 

If 

if 

ii 
« '£ 

l| 

!“ 

I 

= i 

is!. 

' 

in 

| 

I 

; 

§ 

g 

1 

ii 

i 

3 

1 

0 

3 

1 

4' 

i 

i 

£ 

i 

<5 

t 

1 

g 

g 

f 

.1 

1 

1 

| 

2 

■a. 

>'■ 

O 

n 

o 

"r- 

"'j 

/ 

5 

£ 

>f. 

II 

S 7 

V. 

-i 

</ , 

r, 

n 

c. 

•r. 

- 

c. 

o 

•/. 

'J,  rj 

l 

?! 

C 

s 

f, 

n. 

•z, 

-7 

s 

c, 

f, 

*r 

= 

| 

| 

s 

| 

| 

v5 

s 

-/, 

?, 

'/- 

T 

i 

-7 

c 

/- 

•y 

o 

__ 

,, 

-r 

„ 

c 

r- 

'S. 

I'Mraotion  parameters  used  by  labs  tor  tissue  dimples  < coni') 


^ 5 

1 2 

A o 

111 

if! 

2 | S 
— C' 

U 

II 

1 

1 

1 

1 

- 

X 

Jl 

jS 

f 

= 

1 

XL 

X 

£ 

f ? 

1! 
5 -3 
i* 

-c 

I 

1 

1 

Is 

J 

1 

XL 

-r 

XL 

1 ! 
4 -= 
£ 

| 

X 

~ 

t 

& 

1 

I 

?, 

1 

1 

i 

£ 

1 

-r 

-r 

X 

% 

?, 

1 

1 

1 

£1 
4 £ 

- g 

>5 

c 

I 1 

1 1 

— 

£ 

£ 

I 

i 

I' 

s 

1 

c~ 

i 

I 

% 

I 

| 

< 

X 

'£ 

X* 

£ 

'£ 

1 

1 

X. 

X. 

I- 

? 

f 

§ 

5 

0 

UJ 

1 

.2 

1 

; 

; 

/ 

1 

< 

5: 

$ 

I 

! 

4 

5 

ls 

I 

1| 

Y 

-1 

ii 

1 5 

r 

| 

1 

££ 

p, 

| 

<■ 

& 

1 

§ 

0 

1 
:_y 

7 

§ 

1 

1 

! 

yr 

X, 

J 

-• 

| 

/ 

h 

^ r- 

i? 

II 

-x  4 
< 

Y- 

1 

0 

1 
3 
1' 

H 

z 

1 1 
£ p 

/ p 

| 

/ 

S 

X 

■f 

M 

4’ 

1 

u. 

: 

1 

2 

IS 

i - 
1! 

ii 

4 1 

-A  ' 
— £ 

I! 

~ -5 

£ 

1 

! 

i 

/• 

g 

f 

j 

? 

i 

z'. 

2 

V. 

g 

5 

ii 

3 o 

' 

r 

* 

o 

7? 

| 

< 

& 

1 

! 

2 

0 

£ 

1 
4' 

5 

£ 

:v 

* 

/ 

§ 

i 

= 

| 

I 

1 

.C 

-r 

& 

l 

I 

c/> 

: 

i 

ii 

1 * 

if 

III 

HI 

r 

V 

l | 

1 f 

*?  4 " 
1 
ii 

X'. 

| 

r< 

i; 

7 

a 

c 

- 

- 

<- 

'X. 

-■ 

•X, 

“T 

o 

~r 

;; 

■x. 

^ * 

J,  ,, 

o 

II 

c 

X-  1 

x. 

• 

r: 

- 

x. 

X, 

O 

C 

o 

z, 

-X, 

c 

/ 

'X, 

V,  ^ 

- 

I 

u 

?i 

'X. 

•t 

' 

x. 

-t 

✓ 

~t 

r; 

■x, 

- 1 

C 

-f 

i 

'X, 

-i 

X. 

-r 

'Ft 

'X, 

*t 

X. 

-t 

-f 

-t 

1 

O 

-t 

7 

-t 

-t 

C 

It 

•s 

_ 

z, 

"> 

4 

# 

X. 

c 

'X, 

?, 

_ 

X 1 

XX, 

,7. 

- 

Sample  clean-up  and  quantification  methods  used  by  laboratories  for  tissue  study 


I 


< 

( 


( 

( 

l 

( 

« 

(( 

(( 

(( 

a 


1 

V . 

c 


Analytical  methods  used  for  PAIls 


'Units  arc  those  reported  by  the  participating  laboratory 


Analytical  methods  used  for  Alkylated  PAHs 


4 

4 


range* 

varied  by  compound  ' 

0. 1 ug/mL  to  4.0  ug/mL  j 

-i 

: 

0 b 
c 

ro 

ro 

© 

O 

-J 

=3. 

0/j 

e 

o 

o 

o 

uJ 

E 

Ob 

© 

3 

o 

3 

O 

£ 

Oil 

c 

o 

1 ng/mL  to  500  ng/mL  (0.2  ng/g  to 

1 OOng/g) 

-1 

E 

~ob 

3 

© 

3 

o 

— J 

~ob 

3 

O 

— J 
£ 
Ob 
p 

o 

o 

o 

►_] 

£ 

Ob 

c 

0.008  ug/mL  to  0.80  ug/mL 

-1 

E 

ob 

c 

© 

o 

o 

-1 

E 

ob 

c 

•o 

Ob 

Ob 

O 

= 

O 

o 

0/J 

'ob 

c 

© 

j 

'ob 

E 

o 

VO 

o 

c 

Ob 

£ 

VO 

o 

© 

0.01  to  7.2 

0/J 

"ob 

3 

O 

O 

O 

o 

00 

'ob 

3 

3- 

0.5pg/uL  to  lOOpg/uL 

_2 

E 

~ob 

3 

O 

J 

E 

0/j 

3 

O 

0.02  ug/L  to  0.8  ug/L  | 

JO 

Q. 

a. 

o 

o 

vo 

o 

-O 

Cu 

Cu 

2000  ng/mL  | 

uJ 

E 

ob 

c 

o 

2 

o 

o 

E 

ob 

c 

o 

1 ng/mL  to  330  ng/mL 

_l 

E 

ob 

3 

o 

3 

O 

i-3 

p 

ob 

3 

O 

2.0  ng/mL  to  2000  ng/mL  ] 

(20,  1 00,  250,  500, 1 000)  ng/mL  | 

Cl 

Cu 

ro 

ro 

O 

cL 

D. 

ro 

1 Ong/mL  to  5000ng/mL 

uJ 

Gj 

3 

O 

O 

—1 

ob 

o 

‘O 

o 

o 

0. 1 ppm  to  4.0ppm 

oi-ro 

Cu 

Cl 

O 

o 

p 

Q. 

Cu 

1 0 ng/mL  to  20,000  ng/mL  | 

Calibration  Curve 
j # points 

vO 

vO 

VO 

- 

VO 

vO 

vO 

vO 

vo 

vO 

VC 

- 

OO 

vO 

vO 

vo 

OO 

- 

«o 

VO 

vO 

o 

VO 

vO 

vO 

vo 

vO 

vO 

■ 

mode  of  injection 
| (split/splitless/on-column)  | 

c 

E 

o 

o 

c 

o 

_p 

*5. 

jj 

"a. 

G 

‘H. 

c 

E 

o 

o 

O 

c 

E 

3 

O 

c 

o 

c 

<l> 

c 

<L> 

_> 

o 

pa 

> 

-J 

C 

E 

o 

c 

o 

js 

3. 

JJ 

a. 

_p 

"p. 

"E. 

"o. 

~Cl. 

-a 

u 

"3 

Cu 

"p. 

"p. 

•o 

*3 

Q. 

"O. 

"p. 

"P- 

G 

"a. 

o 

o 

G 

"a. 

•3 

a> 

3 

c_ 

j2 

"p. 

2 

> 

H 

0- 

_a> 

"p. 

G 

"E. 

_p 

~Cu 

3. 

~o 

o 

a> 

"E. 

Dimensions 

s 

E 

3. 

<q 

© 

E 

: 

•o 

O 

X 

E 

o 

vO 

£ 

£ 

o 

E 

E 

VO 

fN 

© 

X 

E 

o 

vO 

E 

E 

3. 

VO 

fN 

o 

E 

£ 

vo 

fN 

© 

X 

E 

o 

£ 

CC 

E 

3. 

© 

E 

E 

■O 

fN 

O 

E 

o 

vO 

E 

£ 

3. 

VO 

fN 

© 

E 

£ 

fN 

© 

X 

£ 

o 

ro 

30m  x 0.25mm,  0.25pm  film 

E 

U3 

E 

3. 

vo 

© 

£ 

£ 

VO 

© 

X 

E 

o 

vO 

E 

E 

3. 

o 

E 

£ 

fN 

© 

X 

£ 

o 

vC 

E 

£ 

3. 

JO 

© 

E 

E 

VO 

fN 

O 

X 

E 

o 

vO 

E 

E 

3. 

O 

£ 

(E 

© 

E 

o 

ro 

E 

£ 

3. 

■o 

fN 

O 

E 

E 

VO 

fN 

© 

£ 

o 

vO 

E 

ic 

E 

3. 

VOi 

(N 

O 

£ 

fN 

O 

E 

o 

E 

E 

3. 

o 

£ 

VO 

© 

X 

E 

o 

vO 

E 

tc 

E 

3. 

O 

E 

(N 

O 

o 

ro 

E 

CO 

E 

3. 

3 

0 

E 

00 

0 

E 

0 

(N 

E 

E 

% 

•o 

rt 

O 

E 

E 

VO 

fN 

O 

X 

£ 

~ 

•0 

60m  x 0.25mm,  0.25pm  film 

E 

C3 

E 

3. 

fN 

O 

E 

fN 

O 

X 

E 

o 

E 

E 

3. 

O) 

O 

E 

E 

fN 

O 

X 

E 

3 

E 

E 

3. 

O 

£ 

fN 

C> 

E 

o 

ro 

£ 

E 

3. 

3 

E 

o 

X 

E 

3 

vO 

E 

3. 

O 

E 

(N 

o 

E 

3 

vO 

E 

•o’ 

o 

p 

fN 

o 

E 

o 

E 

3. 

fN 

o 

p 

fN 

O 

X 

P 

O 

vO 

£ 

3. 

OJ 

O 

E 

E 

VO 

fN 

O 

£ 

o 

vO 

£ 

3. 

O 

fN 

O 

X 

o 

E 

E 

3. 

O 

OJ 

o 

X 

£ 

o 

E 

E 

3. 

O 

E 

o 

E 

o 

VO 

o 

E 

fN 

O 

E 

o 

3 

E 

3. 

VO 

(N 

o 

fN 

O 

X 

E 

o 

3 

o 

VO 

r 1 

O 

X 

5 

Alkylated  PAH 

Phase 

CO 

2 

CQ 

Q 

•O 

CD 

Q 

CO 

CQ 

N 

•o 

CO 

a 

•O 

CO 

C 

Crossbond®  silarylene  phase;  similar  to  50% 
phenyl/50%  dimethyl  polysiloxane 

CO 

CO 

N 

CO 

CO 

Q 

CO 

2 

CO 

N 

CO 

Q 

i 

i 

VO 

CO 

Q 

VO 

CQ 

Q 

CO 

to 

X 

£ 

Lu 

CJ 

X 

< 

Cu 

X> 

UJ 

CO 

a 

s: 

E 

•5 

0 

_o. 

>. 

c 

0* 

*0. 

0® 

CO 

2 

N 

CO 

cl 

X 

X 

H 

0^ 

CO 

2 

vo 

CD 

O 

CO 

CQ 

Q 

CO 

2 

N 

CO 

2 

CQ 

X 

CO 

2 

cl 

X 

CQ 

a 

CO 

2 

vo 

Q 

CO 

2 

vo 

E 

N 

E 

N 

VO 

CQ 

Cl 

<r, 

X 

N 

Instrument  | 

CO 

2 

G 

o 

CO 

J 

O 

CO 

G 

o 

CO 

G 

O 

CO 

2 

(J 

a 

CO 

(J 

O 

CO 

2 

(J 

O 

CO 

2 

O 

CO 

2 

i-J 

O 

CO 

CJ 

O 

CO 

2 

U 

O 

CO 

2 

u 

O 

CO 

2 

CJ 

O 

CO 

2 

CJ 

O 

CO 

2 

G 

0 

CO 

2 

G 

0 

CO 

J 

O 

0 
c/ 
a 

CO 

1 
O 

a 

CO 

2 

CJ 

O 

CO 

2 

u 

o 

CO 

2 

G 

o 

CO 

2 

G 

o 

CO 

2 

_ 

O 

CO 

2 

- 

o 

CO 

2 

U 

a 

CO 

2 

O 

CO 

2 

G 

o 

CO 

2 

G 

o 

CO 

2 

G 

o 

CO 

2 

G 

o 

2 

CO 

CO 

2 

G 

O 

Lab  U 

- 

fN 

-*> 

- 

- 

vO 

- 

oo 

O' 

o 

- 

(N 

ro 

- 

- 

vO 

- 

00 

Ov 

o 

OJ 

- 

OJ 

ro 

fN 

3 

J3 

3 

fN 

s 

vO 

(N 

cc 

o 

ro 

ro 

ro 

ro 

3 

rO 

o 

e 

0 

JD 


( 

C( 

(< 

(< 

(i 

Cl 

C4 

C4 

Cl 

( 


I 

I 

I 

c 

c 


G 


Analytical  methods  used  for  Biomarkers 


Calibration  Curve 

# points  j range* 

varied  by  compound 

3 

o 

o 

-J 

o’ 

0.1  ug/mL  to  4.0  ug/mL 

0.008  ug/mL  to  0.80  ug/mL 

0.1  ng/g  to  2000  ng/g  ! 

S1NTEF  reference  oil 

0.03  to  7.2  / 0.01  to  7.2 

4 ug/g  to  1000  ug/g 

0.1  ug/mL  to  4 ug/mL 

0.02  ug/L  to  0.8  ug/L 

300  ng/mL  to  1 1 500ng/mL 

— i 

Cfj 

3 

O 

O 

_J 

3 

o’ 

0.  Ippm  to  4.0ppm 

10  ng/mL  to  10,000  ng/mL 

- 

to 

- 

to 

tO 

- 

o 

to 

CO 

tC 

- 

to 

to 

o 

mode  of  injection 
! (split/splitless/on-column)  | 

c 

o 

“EL 

jj 

~EL 

o. 

JS 

"o- 

s- 

o 

"EL 

"a. 

<L> 

•a 

3 

CL 

o 

Q. 

"EL 

'X. 

rj 

•o, 

to, 
r i 

O 

o 

to 

o 

to 

04 

o 

o 

to, 

04 

3 

«o 

r-4 

o’ 

o 

g 

04 

o’ 

«o 

o 

<5 

tO 

to, 

04 

o’ 

to 

04 

o’ 

X 

o 

■o, 

04 

o 

toi 

o’ 

•o, 

o 

to, 

04 

o’ 

© 

to 

to, 

04 

o 

04 

ro 

o’ 

o 

to, 

04 

o 

to> 

04 

o" 

o 

to 

'O, 

04 

O 

to 

o’ 

o 

sC 

to, 

04 

o’ 

04 

o’ 

o 

04 

o' 

tO> 

04 

O 

X 

2 

to 

to, 

04 

o' 

■o 

04 

o’ 

o 

to 

£ 

'O, 

o 

O 4 

o’ 

© 

o 

¥ y 

CO 

x: 

o 

Q 

•o 

CO 

o 

CD 

N 

c/5 

2 

cd 

N 

r- 

X 

o' 

•o, 

cd 

Q 

to, 

CQ 

Q 

c/3 

2 

to, 

-5 

”o 

_Q- 

>. 

o' 

to» 

<25 

2 

to, 

CO 

N 

>< 

co 

2 

'04 

CD 

N 

to 

CD 

N 

CD 

N 

Instrument  | 

C/3 

- 

O 

00 

CO 

S 

D 

o 

CO 

D 

o 

CO 

X 

O 

o 

CO 

xc 

a 

CO 

O 

CO 

2 

J 

a 

CO 

X 

O 

CO 

2 

J 

O 

CO 

2 

U 

O 

CO 

X 

U 

O 

c/3 

2 

0 

o 

o 

CO 

CO 

O 

O 

% 

J3 

- 

04 

- 

to, 

r— 

X 

o 

- 

r-4 

<*> 

~T 

'O, 

2 

- 

cc 

Os 

o 

<■  4 

O 1 

04 

04 

04 

CO 

-r 

04 

a 

-r 

r 4 

to, 

04 

to 

04 

04 

0 4 

O' 

04 

o 

- 

- 

~T 

'Units  are  those  reported  by  the  participating  laboratory 


Quantification  of  PAHs 


Quantification  of  PAHs  (cont) 


f 


Quantification  of  Alkylated  PAHs 


sC 


Quantification  of  Alkylated  PAHs  (cont) 


t> 

i/^ 


Quantification  of  Biomarkers 


QC 

in 


Quantification  of  Biomarkers  (cont) 


corrected  for 

recovery? 

o 

yes 

yes 

yes 

Used? 

X 

X 

00 

X 

Biomarkcrs 

added  prior  to  analysis 

IS  - Naphthalene-d8,  Acenaphthalene-dlO,  Phenanthrene-dl  0,  Chrysene-dl  2, 
Perylene-dl2 

Naphthalene-d8;  Acenaphthene-dIO;  Phenanthrene-dlO;  Chrysene-dl 2;  Perylene-dl2 

|d  10-pyrene,  used  to  quantify  labeled  surrogates  only  j 

1 ,4-dichlorobenzene-d4,  Naphthalene-d8,  Acenaphthene-dIO,  Phenanthrene-dlO, 
Chrysene-d  1 2,  Perylene-d  1 2 

Naphthalene-d8,  Acenapthene-d  10,  Phenanthrene-dlO,  Chrysene-dl 2,  Perylene-d  12 

Naphthalene-d8,  acenaphthalene-dlO,  phenanthrene-dlO,  chrysene-d!2,  perylene-d!2 

IS:  Acenaphthene-d  1 0,  Chrysene-d  1 2 j 

Used? 

X 

sur 

X 

X 

IS/surrogate  added  prior  to  extraction 

C 

0J 

1- 

0) 

0> 

V 

c 

-C 

-C 

Q. 

\E 

c 

t 

Surrogates:  Nitrobenzene-d5;  2-Fluorobiphenyl;  Terphenyl-dl4 

dlO-phenanthrene,  d50-tetracosane 

2-Flourophenyl,  phenol-d5,  nitrobenzene-d5,  2,4,6-tribromophenol,  Terphenyl-dl4,  2- 
Fluorobiphenyl 

Fluorene-d  1 0,  Fluoranthene-dlO,  Teiphenyl-dl4 

Nitrobenzene-d5,  2-fluorobiphenyl,  Terphenyl-d-14 

SutTogates:  Naphthalene-d8,  Phenanthrene-dlO,  Benzo[a]pyrene-dl2,  5b(H)Cholane 

% 

-C 

5 

o\ 

° 

cm 

cm 

s 

s 

1 26  | 

r- 

oc 

O' 

CM 

o 

m 

C*1 

m 

o 

•s O 


PAHs  - IS/surrogate  used  for  quantitation 


Naphthalene-d8 

1 

Z 

0 

1 
a 

1 

< 

Naphthalene-d8 

Acenaphthene-d  10 

Phenanthrene-d  10 

Phenanthrene-d  10 

Phenanthrene-d  10 

Phenanthrene-d  10 

Phenanthrene-d  10 

Chrysene-d  12 

Chrysene-d  1 2 ! 

Chrvsene-d  1 2 

Chrysene-d  12 

Chrysene-d  1 2 

Chrysene-d  12 

Perylene-dl2 

CL 

■3 

C 

S' 

CL 

Perylene-dl2 

Acenaphthene-d  10 

o 

o 

o 

c 

3 

3 

■a 

3 

7 

2 

k 

£ 

« 

c 

* 

3 

o 

b 

6 

b 

b 

b 

g 

"? 

3 

3 

■a 

•a 

V 

ep 

£ 

b 

7 

£ 

7 

1 

% 

Jj 

JZ 

g 

c 

c 

c 

c 

g 

£ 

£ 

CL 

a! 

a. 

CL 

CL 

a. 

£ 

CL 

J 

g 

1 

2 

Q. 

g- 

CL 

CL 

C 

e 

£ 

& 

& 

£ 

£ 

>. 

CM 

£ 

& 

7 

£ 

Z 

l 

< 

| 

< 

l 

< 

g 

< 

1 

1 

U 

5 

U 

u 

u 

u 

•3  CM 

i 2 

7 CM 

C 

7 CM 

i 2 

-3  CM 

■3  CM 

"3  cm 

z 

g 

< 

u 

Z 

1 

u 

7 

O 

o 

o 

o 

o 

7 

7 

7 

7 

7 

7 

a. 

bs 

bs 

c. 

£ 

£ 

5b 

7 

2 

7 

7 

E 

g 

1 

3 

1 

3 

1 

3 

i 

3 

c 

1- 

% 

£ 

CL 

£ 

CL 

I 

£ 

CL 

£ 

CL 

c 

I- 

C 

c 

c 

~o 

C 

o' 

c 

£ 

1 

£L 

i 

c 

c 

|s 

O 

O 

O 

O 

0 

o 

O 

o 

0 

— 

c 

6 

i 

i 

g 

c 

c 

C 

c 

£ 

£ 

jj. 

l 

1: 

i 

£ 

i 

£ 

c 

1 

<2 

JZ 

-C 

-C 

JZ 

js 

CL 

CL 

CL 

a. 

a 

g 

c 

s 

c1 

c 

s 

a 

g 

s 

g 

g 

s 

g 

£ 

C. 

c 

CL 

c 

C 

i 

6 

i 

6 

c 

g 

g 

c 

g „ 

g „ 

fe  „ 

b „ 

b „ 

b „ 

b „ 

b „ 

i 

c 

E 

c 

g 

< 

< 

< 

< 

cl 

CL 

a. 

£ 

CL 

CL 

‘f1  ^ 

‘f1  ^ 

^ e: 

“ z; 

e; 

‘f1  z; 

< 

CL 

< 

CL 

£ 

C 

o 

O 

2 

2 

— 

— 

— 

o 

O 

"7 

35 

-a 

3 

-3 

-a 

-O 

-3 

3 

7 

"i 

<u 

"i 

b 

"b 

b 

A 

35 

3) 

-3 

3 

3 

g 

E 

1 

E 

g 

g 

g 

5 

p 

1 

c 

g 

g 

6 

g 

g 

g 

& 

g 

& 

g 

g 

£ 

C 

E 

C 

£ 

O 

— 

— 

c 

E 

E 

E 

E 

u 

U 

U 

U 

O 

U 

u 

O 

u 

O 

E 

E 

E 

E 

b 

b 

b 

e* 

£ 

et 

2 

2 

CM 

rsi 

rM 

rv, 

CM 

CM 

rN 

g 

g 

c1 

E 

E 

J: 

-C 

-C 

J= 

J= 

-C 

3 

-3 

•3 

■a 

T3 

■3 

"3 

E 

E 

E 

_L 

_L 

_2 

£ 

c 

c 

< 

C 

< 

C 

< 

< 

C 

C 

~ 

•£ 

"ci 

< 

< 

C 

< 

c 

< 

o 

3 

<2 

3 

O 

3 

O 

3 

o 

3 

1 

1 

z 

| 

o 

z 

1 

Z 

z 

£ 

1 

4 

Z 

Z 

I- 

z 

1 

z 

rg 

1-1 

' 

r~> 

r~l 

c 

Wh 

c 

■3 

•3 

CM 

z 

o 

C 

■3 

_ 

o 

£ 

* 

7 

7 

0 

i 

i 

"7 

"3 

2 

g 

2 

« 

7 

c 

C 

C 

p 

g 

J 

E 

E 

E 

b 

b- 

b 

b- 

b 

b 

b, 

1 

p 

b 

g* 

1 

c 

1 

CL 

CL 

1 

G 

c 

C 

C 

c 

E 

3 

£ 

c 

4 

c 

S 

s' 

g* 

g 

g* 

g 

£ 

30 

g' 

a 

c 

g 

C- 

C- 

c 

g 

c 

g 

g 

c 

a 

JZ 

JZ 

CM 

CM 

"3 

2 

-o 

3C 

oo 

E 

* 

E 

c 

O 

7 

k 

— 

— 

g 

c 

3 

7 

7 

*? 

c 

7 

o 

g 

2 

w 

£ 

b 

g 

a 

c 

— 

1 

c 

1 

acenaphthene 

■>. 

1 

3 

I 

c 

CL 

1 

c 

1 

3 

C 

3 

g 

g. 

E 

| 

c 

3 

C 

E 

c: 

g 

E 

3 

c 

g 

g 

g 

g. 

c 

JZ 

g 

o' 

c 

J3 

§ 

g' 

a 

'g' 

g 

E 

acenaphthylei 

■3 

E 

S 

g 

c 

c 

a> 

acene 

c 

f 

c 

1 

1 

g 

g 

c 

§ 

g 

c 

1 

C 

3 

c 

3 

1 

1 

CL 

g 

g. 

7 

c 

J 

<2 

1 

i 

o 

E 

JH 

■5 

C 

u 

c 

EL 

C 

*3* 

EL 

c 

g 

■£ 

g 

1. 

b 

.e 

i 

i 

r 

c 

i 

1 

g 

c 

c 

■g. 

s 

C 

g 

g 

c 

§ 

g 

g 

c 

1 

s 

E 

JC 

1 

c 

b 

i. 

JZ 

« 

« 

c 

Q. 

g 

«= 

CL 

.c 

JZ 

■g 

b 

-C 

-O 

-c 

JZ 

-o 

-o 

CL 

•2 

-O 

■3 

■c 

E 

-O 

3 

c 

PAHs  - IS/surrogatc  used  for  quantitation 


O 

o 

O 

o 

o 

-3 

-O 

•3 

~ 

•3 

•3 

■3 

■3 

"3 

c 

c 

C 

c 

g 

5 

E 

g 

g 

6 

6 

< 

< 

J; 

-C 

_C 

Jj; 

< 

< 

<J 

< 

< 

< 

< 

< 

< 

< 

< 

< 

z 

z 

z 

G 

Z 

G 

Z 

G 

Z 

Z 

Z 

z 

z 

z 

z 

Z 

z 

Z 

G 

G 

G 

<0 

1 

C 

1 

C 

C 

g 

g 

g 

N 

g 

O 

g 

g 

< 

< 

< 

< 

< 

< 

CQ 

CQ 

CQ 

m 

CQ 

CQ 

m 

4> 

c 

C 

5 

-5 

-£ 

•£ 

s 

£ 

j= 

j= 

J 

g 

g 

g 

g 

V 

c 

g 

= 

c 

c 

£ 

J 

c. 

G 

~EL 

c. 

c 

c 

1 

1 

b 

£ 

£ 

£ 

s 

g 

5 

s 

c 

c 

c 

« 

c 

j= 

5 

u 

5 

t 

u 

d 

G 

6 

d 

d 

c 

z 

< 

< 

< 

< 

g 

G 

G 

<N 

r'l 

r~i 

rs 

2J 

CM 

fN 

* 

c 

o 

6 

o 

o 

G 

© 

G 

"3 

-3 

-3 

•3 

•3 

-3 

"3 

-3 

-3 

*3 

c 

"3 

•o 

-3 

W 

C 

J= 

c 

"3 

p' 

15 

c 

ca 

= 

00 

d8-acenaphthylene 

1 

c 

"c. 

■a 

1 

C 

| 

O 

33 

1 

C 

| 

1 

1 

3 

c 

"3 

1 

c 

3 

O 

< 

Z 

C 

C 

I 

£ 

O 

lo 

1 

1 

C 

c 

3 

*g 

6 

sc 

< 

z 

g 

g' 

SC 

-3 

g 

G 

'g 

g 

C 

I' 

>. 

^G 

-3 

'o' 

C 

a 

”1 

-O 

< 

z 

< 

z 

1 

c 

E 

3 

O 

< 

z 

1 

1 

< 

Z 

■3 

-3 

o 

o 

o 

o 

C 

33 

-O 

-o 

-3 

-3 

■3 

-3 

rsi 

<n 

fN 

«N 

fN 

fN 

fN 

= 

c 

c 

C 

c 

1 

C 

•? 

■3 

■tp 

"3 

■3 

■f 

-s 

•p 

— 

-5 

£ 

s 

C 

g 

g 

g 

g 

| 

g 

g 

1 

1 

1 

c 

c 

i 

g 

a 

g 

£ 

£ 

| 

1 

fe 

b 

G 

| 

b 

G 

o 

o 

o 

o 

O 

o 

o 

G 

-3 

-3 

— 

-3 

“3 

-3 

•3 

T5 

<N 

<n 

fN 

<N 

fN 

fN 

fN 

fN 

T3 

73 

c 

c 

C 

c 

a 

-3 

"3 

T3 

■3 

3J 

■3 

■3 

■3 

•3 

■3 

C 

a 

a 

2 

J2 

« 

u 

w 

V 

W 

0) 

V 

2 

3 

2 

— 

— 

X 

-= 

x 

g 

u 

g 

g 

g 

g 

g 

g 

g 

g 

g 

— 

SC 

.2 

£■ 

= 

£- 

9- 

C 

5 

c 

b 

£ 

£ 

b 

b 

e 

& 

g 

S 

i 

« 

J 

J 

u 

U 

U 

u 

o 

o 

U 

O 

o 

u 

u 

g 

< 

< 

< 

< 

< 

o 

o 

o 

o 

* 

* 

■? 

V 

■? 

T3 

<N 

<N 

rN 

rN 

rM 

rN 

fN 

rsl 

fN 

fN 

■? 

■3 

c 

c 

= 

— 

■3 

■3 

■3 

■3 

33 

-3 

■3 

•3 

•3 

-3 

g 

g 

1 

1 

i 

G 

c 

H 

£ 

| 

£ 

C 

b 

l 

1 

g 

| 

g 

g 

S' 

g 

1 

"g 

s 

J 

H 

J 

u 

o 

O 

u 

u 

G 

o 

u 

u 

u 

u 

g 

* 

* 

< 

G 

G 

< 

< 

1 

1 

c 

g 

1 

c 

c 

e 

c 

c 

c 

-c 

c 

E 

3 

1 

G 

g 

g. 

1 

g 

g- 

1 

c 

e 

1 

c 

1 

o 

g 

c 

G 

o 

X 

i. 

a 

5 

O 

c 

i 

E 

g 

*§* 

c 

g 

C 

g 

g 

e 

o 

c 

-I 

£ 

c 

1 

c 

c 

■i 

- 

— 

= 

<= 

«= 

G 

~ 

<= 

G 

sc 

-c 

"g 

£ 

sc 

sc 

SC 

sc 

sc 

G 

- 

— 

•3 

a 

X) 

■3 

c 

PAHs  - IS/surrogatc  used  for  quantitation 


VO 


PAHs  - IS/surrogatc  used  for  quantitation 


-J 

1 

i 

< 

c 

< 

Acenaphthene-d  10 

c 

< 

Acenaphthene-d  10 

Acenaphthene-d  10 

Acenaphthene-d  10 

Acenaphthene-d  10 

Acenaphthene-d  10 

© 

1 

i 

< 

Chrysene-dl2 

g 

g. 

o 

i 

g 

c 

Chrysene-dl2 

£ 

6 

Chrysene-dl  2 

Chrysene-dl  2 

■a 

g 

& 

U 

^3 

g 

£ 

5 

g 

g. 

u 

Chrysene-dl  2 

Chrysene-dl  2 

Chrysene-dl  2 

Acenaphthene-d  1 0 

C 

l 

g 

< 

Acenaphthene-d  10 

1 

c. 

1 

< 

Acenaphthene-d  10 

g 

c 

< 

z 

Q 

< 

5 

ca 

3 

c 

s 

§ 

{ 

c 

3 

u- 

© 

u. 

© 

5 

o. 

o 

5 

o 

c 

| 

g 

g. 

m 

£ 

g 

m 

a 

g 

m 

-3 

g 

a. 

c 

CQ 

_3 

•3 

_3 

© 

1 

_3 

"3 

g 

£ 

c 

c 

_ 

5 

1 

J 

c 

c 

c 

i 

i 

5 

5 

c 

g 

>. 

£ 

I 

c 

© 

c 

E 

I 

| 

g 

g> 

g- 

= 

tT 

u 

g 

S' 

"=jj 

p5 

c 

J 

c 

c 

£ 

C 

£ 

5 

C 

c 

1 

g 

C 

C 

-C 

g- 

Alkylated  PAHs  - IS/surrogate  used  for  quantitation 


Lab  1 

Lab  2 

Lab  3 

Lab  4 

Lab  5 

Lab  6 

1 -methylnaphthalene 

naphthalcne-d8 

Naphthalene-d8 

Naphthalene-D8 

NPH-d8 

2-methylnaphthalene 

naphthalene-d8 

Naphthalene-d8 

Naphthalene-D8 

NPH-d8 

2.6-di  methylnaphthalene 

naphtha  lene-d8 

Naphthalcne-d8 

Naphthalene-D8 

ACE-dlO 

1 .6,7-irimethylnaphihalene 

naphtha  lene-d8 

Acenaphthene-dlO 

Naphthalene-D8 

ACE-dlO 

1 -meihylphenanihrene 

phenanthrene-dlO 

Phenanthrcne-d  1 0 

Phenanthrene-Dl  0 

ACE-dlO 

Cl -decal ins 

NA 

NA 

Naphthalene-D8 

C2-decalins 

NA 

NA 

Naphthalene-D8 

C3-decalins 

NA 

NA 

Naphthalene-D8 

C4-decalins 

NA 

NA 

Naphthalene-D8 

Cl-naphihalenes 

naphtha  Iene-d8 

Naphthalcne-d8 

Naphthalene-D8 

ACE-dlO 

C2-naphthalenes 

naphthalene-d8 

Naphthalene-d8 

Naphthalene-D8 

ACE-dlO 

C3-naphihalenes 

naphtha  lene-d8 

Naphthalene-d8 

Naphthalene- D8 

ACE-dlO 

C4-naphihalenes 

naphtha  lene-d8 

Naphthalene-d8 

Naphthalene- D8 

ACE-dlO 

Cl-benzothiophencs 

NA 

NA 

Naphthalene-D8 

C2-benzothiophenes 

NA 

NA 

Naphthalene-D8 

C3-benzothiophenes 

NA 

NA 

Naphthalene-D8 

C4-benzothiophenes 

NA 

NA 

Naphthalene-D8 

Cl-fluorenes 

phenanthrene-dl  0 

Acenaphthene-dlO 

Acenapthene-DIO 

ACE-dlO 

C2-fluorenes 

phenanthrene-dl  0 

Acenaphthene-dlO 

Acenapthcne-DIO 

ACE-dlO 

C3-fluorenes 

phenanthrene-dl  0 

Acenaphthene-d  10 

Acenapthene-  D 1 0 

ACE-dlO 

C 1 -phenanthrenes/anthracenes 

phenanthrene-dl  0 

Phenanthrene-dlO 

Phenanthrene-D  1 0 

ACE-dlO 

C 2 - ph  en  anl  hr  en  es/ an  t hrac  en  es 

phenanthrene-dl  0 

Phenanthrene-dlO 

Phenanthrene-DIO 

ACE-dlO 

C3-phen  ant  hren  es/anihrac  en  es 

phenanthrene-dlO 

Phenanthrene-dlO 

Phenanthrene-DIO 

ACE-dlO 

C4-phcnanthrenes/ anthracenes 

phenanthrene-dl  0 

Phenanthrene-d  1 0 

Phenanthrcne-Dl  0 

ACE-dlO 

C 1 -di  benzoth  iophenes 

phenanthrene-dlO 

Acenaphthene-d  1 0 

Phenanthrene-Dl  0 

ACE-dlO 

C2-di  benzoth  iophenes 

phenanthrene-dlO 

Acenaphthene-dlO 

Phenanthrene-DIO 

ACE-dlO 

C3-dibcnzothiophenes 

phenanthrene-dlO 

Acenaphthene-d  1 0 

Phenanthrene-DIO 

ACE-dlO 

C4-di  benzoth  iophenes 

phenanthrene-dl  0 

Acenaphthene-d  1 0 

Phenanthrene-Dl  0 

ACE-dlO 

Cl -fluoranthenes/pyienes 

fluoranthene-dlO 

Chrysene-dl2 

Phenanthrene-Dl  0 

BaP-dl2 

C2-fluoranthenes/pyrcnes 

fluoranthene-dlO 

Chrysene-dl2 

Phenanthrene-DIO 

BaP-dl2 

C3-fluoranthenes/pyrenes 

fluoranthene-dl  0 

Chrysene-dl2 

Phenanthrcne-D  1 0 

BaP-dl2 

C4-fluoranthenes/pyrenes 

fluoranthene-dlO 

NA 

Phenanthrene-DIO 

BaP-dl2 

C 1 -naphthobenzo  thiophenes 

NA 

NA 

Chrysene-D12 

ACE-dlO 

C2-naphthobenzo  thiophenes 

NA 

NA 

Chrysene-D12 

ACE-dlO 

C3-naphthobenzo  thiophenes 

NA 

NA 

Chrysene-Dl  2 

ACE-dlO 

C4- nap  hth  oben  zo  th  i oph  en  es 

NA 

NA 

Chrysenc-D12 

ACE-dlO 

Cl -chrysenes 

B[a]A-dl2 

Chrysene-dl2 

Chrysene-Dl  2 

BaP-dl2 

C2-chrysenes 

B[a]A-dl2 

Chrysene-dl2 

Chrysene-Dl  2 

BaP-dl2 

C3-chrysenes 

B[a]A-dl  2 

Chrysene-dl2 

Chrysene-Dl  2 

BaP-dl2 

C4-chrysenes 

B[a]A-dl  2 

Chrysene-dl2 

Chrysene-Dl  2 

BaP-dl2 
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Alkylated  PAHs  - IS/surrogate  used  for  quantitation 


Lab  7 

Lab  8 

Lab  9 

Lab  10 

Lab  11 

Lab  12 

1 -mcthylnaphthalene 

d8-Naphthalene 

13C  Acenaphthylene 

Napthalcne-  d8 

Naphthalene-d8 

Fluorene-dlO 

2-meibylnaphthalenc 

d8-Naphthalene 

13C  Acenaphthylene 

Napihalene-  d8 

Naphthalene-d8 

Fluorene-dlO 

2.6-dimethylnaphthalene 

13C  Acenaphthylene 

NA 

Naphthalenc-d8 

Fluorene-dlO 

1 6.7-tnmethylnaphthalene 

NA 

NA 

Fluorene-dlO 

1 -mcthylphenanthrene 

13C  Phenanthrene 

NA 

Acenaphihenc-dlO 

Fluorene-dlO 

Cl -decal  ins 

NA 

NA 

C2-decalins 

NA 

NA 

C3-decalins 

NA 

NA 

C4-decalins 

NA 

NA 

Cl -naphthalenes 

NA 

Napthalene-  d8 

Fluorene-dlO 

C2-naphthalenes 

NA 

Napthalcne-  d8 

Fluorene-dlO 

C3-naphthalenes 

NA 

Napthalene-  d8 

Fluorene-dlO 

C4- naphthalenes 

NA 

Napthalene-  d8 

Fluorene-d  1 0 

C 1 -benzothiophenes 

NA 

NA 

C2-benzothiophenes 

NA 

NA 

C3-bcnzothiophenes 

NA 

NA 

C4- benzothiophenes 

NA 

NA 

Cl-fluorenes 

NA 

Acenapthene-  dlO 

Fluorene-dlO 

C2-fluorenes 

NA 

Acenapthene-  dl  0 

Fluorene-dlO 

C3-fluorenes 

NA 

Acenapthene-  dlO 

Fluorene-dlO 

C 1 -phenanthrenes/  anthracenes 

NA 

Phananthrene-  dlO 

Fluorene-dlO 

C2-ph  en  anthren  es/anthrac  en  es 

NA 

Phananthrcne-  dl  0 

Fluorene-d  1 0 

C3-phenanthrenes/ anthracenes 

NA 

Phananthrene-  dl  0 

Fluorene-dlO 

C4- ph  en  anthren  es/ an  thrac  en  es 

NA 

Phananthrene-  dlO 

Fluorene-d  1 0 

C 1 -di  benzoth  iophenes 

NA 

Phananthrene-  dlO 

Fluorene-d  1 0 

C2-di  benzoth  iop  henes 

NA 

Phananthrene-  dl  0 

Fluorene-dlO 

C3-di  benzothiophenes 

NA 

Phananthrene-  dlO 

Fluorene-dlO 

C4- di  benzoth  i op  hen  es 

NA 

Phananthrene-  dlO 

Fluorene-dlO 

Cl -fluoranthenes/' pyrenes 

NA 

Chyisene-  12 

B e nzo(  a )p  yr  enc-d  1 2 

C2- flu  oran  then  es/ pyrenes 

NA 

Chyrsene-  12 

Benzo(a)pyrene-d  1 2 

C3-fluoran  then  es/ pyrenes 

NA 

Chyrsene-  12 

Benzo(a)pyrene-d  1 2 

C4-  fluoranthenes/pyrenes 

NA 

NA 

Cl-naphthobenzo  thiophenes 

NA 

NA 

C2- nap  h th  oben  zo  th  i oph  en  es 

NA 

NA 

C3  - nap  hth  oben  zo  th  i oph  en  es 

NA 

NA 

C4- nap  hth  oben  zo  thi  oph  en  es 

NA 

NA 

Cl -chrysenes 

NA 

Chyisene-  1 2 

Benzo(a)pyrenc-d  1 2 

C2-chrysenes 

NA 

Chyrsene-  12 

Benzo<a)pyrenc-d  1 2 

C3-chrysenes 

NA 

Chyrsene-  12 

Bcnzo<a)pyrcnc-d  1 2 

C4-chrvsenes 

NA 

NA 

Benzo(a)pyrene-d  1 2 
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Alkylated  PAHs  - IS/surrogate  used  for  quantitation 


Ub  13 

Ub  14 

Ub  15 

Ub  16 

Lab  17 

Ub  18 

1-methylnaphthalenc 

naphthalene-d8 

napthalcne-d8 

2-fluorobiphenyl 

Fluorene-dlO  / 
Naphthalenc-d8 

Fluorene-dlO  / 
Naphthalene-d8 

Naphthalene-d8 

2-meihylnaphihalene 

naphtha  lene-d8 

napthalene-d8 

2-fluorobi  phenyl 

Fluorene-dl  0 / 
Naphtha  lene-d8 

Fluorene-dlO  / 
Naphthalene-d8 

Naphthalene-d8 

2,6-dimethylnaphthalene 

naphthalene-d8 

napthalene-d8 

NA 

Fluorene-dlO  / 
Acenaphthene-dl  0 

Fluorene-dlO  / 
Acenaphthene-dl  0 

Naphthalene-d8 

1 ,6,7-tnmethylnaphthalene 

acenaphthylene-d8 

NA 

Fluorene-dlO  / 
Acenaphthene-d  1 0 

Fluorene-dlO  / 
Acenaphthene-dl  0 

Acenphthene-dlO 

1 -meihylphenanihrene 

phenanthrene-d  1 0 

phenanthrene-d  1 0 

NA 

Fluorene-dl  0 / 

Phenanthrene-dlO 

Pyrene-d  1 0 / Chrysene- 
d 1 2 

Phenanthrene-dlO 

Cl-decalins 

NA 

Fluorene-dlO  / 
Naphthalene-d8 

Fluorene-dlO  / 
Naphthalene-d8 

C2-decalins 

NA 

Fluorene-dl  0 / 
Naphthalene-d8 

Fluorene-dlO  / 
Naphthalene-d8 

C3-decahns 

NA 

Fluorene-dlO  / 
Naphthalene-d8 

Fluorene-dlO  / 
Naphthalenc-d8 

C4-decalins 

NA 

Fluorene-dlO  / 
Naphtha  lene-d8 

Fluorene-dl  0 / 
Naphthalcne-d8 

Cl -naphthalenes 

NA 

Fluorene-dlO  / 
Naphthalene-d8 

Fluorene-dlO  / 
Naphthalene-d8 

C2-naphthalenes 

2-fluorobiphenyl 

Fluorene-dlO/ 
Acenaphthene-dl  0 

Fluorene-dlO  / 
Naphthalene-d8 

C3-naphthalenes 

2-fluorobiphenyl 

Fluorene-dlO  / 
Acenaphthene-dl  0 

Fluorene-dlO  / 
Naphthalene-d8 

C4-naphthalenes 

2-fluorobiphenyl 

Fluorene-dlO  / 
Acenaphthene-dl  0 

Fluorene-dlO  / 
Naphthalene-d8 

C 1 -benzothiophenes 

NA 

Fluorene-dlO  / 
Acenaphthene-dl  0 

Fluorene-dlO  / 
Naphthalene-d8 

C2-benzothiophenes 

NA 

Fluorene-dlO  / 
Acenaphthene-d  1 0 

Fluorene-dlO  / 
Naphthalene-d8 

C3-benzothiophenes 

NA 

Fluorene-dlO  / 
Acenaphthene-dl  0 

Fluorene-dlO  / 
Naphthalene-d8 

C4- benzothiophenes 

NA 

Fluorene-dlO  / 
Acenaphthene-dl  0 

Fluorene-dlO  / 
Naphthalene-d8 

Cl-lluorcnes 

2-fluorobiphenyl 

Fluorene-dlO  / 
Acenaphthene-dl  0 

Fluorene-dl  0 / 
Acenaphthene-dl  0 

C2-fluorenes 

2-fluorobiphenyl 

Fluorene-dlO  / 
Acenaphthene-d  1 0 

Fluorene-dlO  / 

Phenanthrene-dl  0 

C3-fluorenes 

2-fluorobiphenyl 

Fluorene-dlO  / 
Acenaphthene-d  10 

Fluorene-dlO  / 

Phenanthrene-dlO 

C 1 -phenanthrenes/anthracenes 

p-terphenyl-dl4 

Fluorene-dlO  / 

Phenanthrene-dlO 

Pyrene-d  10  / 
Phenanthrene-dlO 

C2  - ph  en  an  t hren  es/ an  t hrac  en  es 

p-terphenyl-dl4 

Fluorene-dlO  / 

Phenanthrene-dlO 

Pyrene-d  10  / 
Phenanthrene-dl  0 

C3-phenanthrenes/anthracenes 

p-terphenyl-dl  4 

Fluorene-dl  0 / 

Phenanthrene-dlO 

Pyrene-d  10  / 
Phenanthrene-dl  0 

C4-phenanthrenes/anthracenes 

p-terphenyl-dl4 

Fluorene-dlO  / 

Phenanthrene-dlO 

Pyrenc-dlO  / 
Phenanthrene-dl  0 

C 1 -di  benzothiophenes 

p-terphenyl-dl  4 

Fluorene-dlO  / 

Phenanthrene-dlO 

Pyrene-d  10  / 
Phenanthrene-dlO 

C2-dibenzothiophenes 

p-terphenyl-dl  4 

Fluorene-dlO  / 

Phenanthrene-d  1 0 

Pyrene-d  10  / 
Phenanthrene-dlO 

C3-di  benzothiophenes 

p-terphenyl-dl  4 

Fluorene-dlO  / 

Phenanthrene-d  1 0 

Pyrene-d  10  / 
Phenanthrene-dl  0 

C4-di  benzothiophenes 

p-terphcnyl-dl4 

Fluorene-dlO  / 

Phenanthrene-dlO 

Pyrene-d  10  / 
Phenanthrene-dlO 

C 1 -fiuoranthenes/pyrenes 

p-terphenyl-dl4 

Fluorene-dlO  / 

Phenanthrene-d  1 0 

Pyrene-d  10  / Chrysene- 
d 1 2 

C2-nuoranthenes/pyrenes 

p-terphenyl-dl  4 

Fluorene-dlO  / 

Phenanthrene-dlO 

Pyrene-d  1 0 / Chrysene- 
d 1 2 

C3- fiuoranthenes/pyrenes 

p-terphenyl-d  1 4 

Fluorene-dl  0 / 

Phenanthrene-dlO 

Pyrene-d  10  / Chrysene- 
d 1 2 

C4-  fiuoranthenes/pyrenes 

NA 

Pyrene-d  10  / Chrysene- 
d 1 2 

C 1 -naphthobenzo  thiophenes 

NA 

Fluorene-dlO  / 

Phenanthrene-dlO 

Pyrene-d  1 0 / Chrysene- 
dl  2 

C2-naphthobenzo  thiophenes 

NA 

Fluorene-dl  0 / 

Phenanthrene-dlO 

Pyrene-d  10  / Chrysene- 
d 1 2 

C3-naphthobenzo  thiophenes 

NA 

Fluorene-dlO  / 

Phenanthrene-dlO 

Pyrene-d  1 0 / Chrysene- 
d 1 2 

C4-naphthobenzo  thiophenes 

NA 

Fluorene-dlO  / 

Phenanthrene-dlO 

Pyrene-d  10  / Chrysene- 
d 1 2 

Cl -chrysenes 

NA 

Chrysene-dl2  / 
Phenanthrene-dlO 

Pyrene-d  10  / Chrysene- 
d 1 2 

C2-chryscnes 

NA 

Chrysene-dl2  / 
Phenanthrene-d  1 0 

Pyrene-d  10  / Chrysene- 
d 1 2 

C3-chrysenes 

NA 

Chrysene-dl2  / 
Phenanthrene-dlO 

Pyrene-d  10  / Chrysene- 
dl  2 

C4-chrysenes 

NA 

Chrysene-d  1 2 / 
Phenanthrene-dlO 

Pyrene-d  10  / Chrysene- 
d 1 2 
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Alkylated  PAHs  - IS/surrogate  used  for  quantitation 


Lab  19 

Lab  20 

Lab  21 

Lab  22 

Lab  23 

Lab  24a 

Lab  24b 

l -methybiaphthalene 

Naphthalene-d8 

Naphthalene-d8 

naphthalene-d8 

d 1 0-2- 

methylnaphthalene 

d8-Naphtha!ene 

Naphthalene-d8 

2-methylnaphthalene 

Naphthalene-d8 

Acenaphthene-d  1 0 

acenaphthene-d  10 

dlO-2- 

melhylnaphthalene 

d8-Naphthalene 

Naphthalene-d8 

2.6-dimethylnaphthalene 

Naphthalene-d8 

Acenaphthene-d  1 0 

naphthalene-d8 

d 12-2,6- 

dimethylnaphthalene 

dlO-Acenaphihene 

Naphthalene-d8 

1 ,6,7-trimethylnaphthalene 

Phenanthrene-d  1 0 

Acenaphthene-d  1 0 

NA 

d 1 0-Acenaphlhene 

NA 

1 -methylphenanthrene 

Phenanthrene-dlO 

Phenanthrene-dlO 

phenanthrene-d  10 

d 1 0-phenanthrene 

dl  0-Phenanthrene 

Acenaphthene-d  1 0 

Cl-decalins 

NA 

NA 

C2-decaiins 

NA 

NA 

C3-decalins 

NA 

NA 

C4-decalins 

NA 

NA 

Cl -naphthalenes 

Naphthalene-d8 

Naphthalene-d8 

naphthalene-d8 

d 1 0-2- 

methylnaphthalene 

Naphthalene-d8 

C2 -naphthalenes 

Naphthalene-d8 

Acenaphthene-d  1 0 

naphthalene-d8 

d 12-2,6- 

dimethylnaphthalene 

Naphthalene-d8 

C3 -naphthalenes 

Naphthalene-d8 

Acenaphthene-d  1 0 

naphthalene-d8 

d 12-2,6- 

dimethylnaphthalene 

Acenaphthene-d  1 0 

C4-naphthalenes 

Naphthalene-d8 

Phenanthrene-dlO 

naphthalene-d8 

d 12-2,6- 

dimethylnaphthalene 

Acenaphthene-d  1 0 

C 1 -ben  zo  thiophenes 

NA 

NA 

C2 -ben  zo  thiophenes 

NA 

NA 

C3  -ben  zo  thiophenes 

NA 

NA 

C4-benzo  thiophenes 

NA 

NA 

Cl  -fluorenes 

Acenaphthalene-d  1 0 

Phenanthrene-d  1 0 

acenaphthene-d  10 

d 1 0-phenanthrene 

Acenaphthene-d  1 0 

C2-fluorenes 

Acenaphthalene-d  1 0 

Phenanthrene-d  1 0 

acenaphthene-d  10 

d 1 0-phenanthrene 

Acenaphthene-d  1 0 

C3 -fluorenes 

Acenaphthalene-d  1 0 

Phenanthrene-dlO 

acenaphthene-d  10 

d 1 0-phenanthrene 

Acenaphthene-d  1 0 

Cl  -phenanthrenes/anthracenes 

Phenanthrene-dlO 

Phenanthrene-d  1 0 

phenanthrene-d  1 0 

d 1 0-phenanthrene 

Acenaphthene-d  1 0 

C2  -phenanthrenes/an  thracenes 

Phenanthrene-dlO 

Phenanthrene-dlO 

phenanthrene-d  1 0 

dl  0-fluoranthene 

Acenaphthene-d  1 0 

C3  -phenanthrenes/anthracenes 

Phenanthrene-dlO 

Chrysene-dl  2 

phenanthrene-d  1 0 

dl  0-fluoranthene 

Acenaphthene-d  1 0 

C4 -phenanthrenes/an  thracen  es 

Phenanthrene-dlO 

Chrysene-dl  2 

d 10-fluoranthene 

Acenaphthene-d  10 

Cl  -dibenzothiophenes 

Phenanthrene-dlO 

Phenanthrene-d  1 0 

d 1 0-phenanthrene 

NA 

C2 -dibenzothiophenes 

Phenanthrene-dlO 

Phenanthrene-d  1 0 

d 1 0-phenanthrene 

NA 

C3  -dibenzothiophenes 

Phenanthrene-d  1 0 

Phenanthrene-d  1 0 

d 1 0-phenanthrene 

NA 

C4 -dibenzothiophenes 

Phenanthrene-dlO 

Chrysene-dl  2 

d 1 0-phenanthrene 

NA 

Cl  -fluoranthenes' pyrenes 

Chrysene-dl2 

Chrysene-d  1 2 

chrysene-dl  2 

d 1 0-fluoranthene 

Acenaphthene-d  1 0 

C2 -fluoranthenes' pyrenes 

Chrysene-dl2 

Chrysene-dl  2 

chrysene-dl  2 

dl  0-fluoranthene 

Acenaphthene-d  1 0 

C3 -fluoranthenes  pyrenes 

Chrysene-dl2 

Chrysene-dl  2 

d 1 0-fluoranthene 

Acenaphthene-d  1 0 

C4  - fl  uoran  th  enes/ pyrenes 

dl  0-fluoranthene 

Acenaphthene-d  1 0 

Cl  -naphthobenzothiophenes 

NA 

NA 

C2-naphthobenzothiophenes 

NA 

NA 

C3-naphthobenzothiophenes 

NA 

NA 

C4-naphthobenzothiophenes 

NA 

NA 

Cl  -chrysenes 

Chrysene-dl2 

Chrysene-d  1 2 

dl 2-chrysene 

NA 

C2 -chrysenes 

Chrysene-dl2 

Chrysene-d  12 

d 12-chrysene 

NA 

C3  -chrysenes 

Chrysene-dl2 

Chrysene-d  1 2 

d 12-chrysene 

NA 

C4-chry  senes 

Chrysene-dl2 

Chrysene-d  1 2 

d 12-chrysene 

NA 
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Alkylated  PAHs  - IS/surrogate  used  for  quantitation 


Lab  25 

Lab  26 

Lab  27 

Lab  28 

Lab  29 

Lab  30 

1 -methylnaphthalene 

Naphthalene-d8 

Naphthalene-d8/Fluorene 

dlO 

Fluorene-d  1 0/Naphthalene-d8 

naphthalene-d8 

d8-l -Methylnaphthalene 

naphthalene  d8 

2-methylnaphthalene 

Naphtha!ene-d8 

Naphthalene-d8/Fluorene 

dlO 

Fluorene-d  1 0/Naphthalene-d8 

naphthalene-d8 

d8-l -Methylnaphthalene 

naphthalene  d8 

2.6-dimethylnaphthalene 

Naphthalene-d8 

Naphthalene-d8/Fluorene 

dlO 

Fluorene-d  1 0/Acenaphthene- 
dlO 

naphthalene-d8 

d8-l -Methylnaphthalene 

naphthalene  d8 

1 ,6,7-tnmethylnaphthalene 

Naphthalene-d8/Fluorene 

dlO 

Fluorene-d  10/  Acenaphthene- 

dlO 

d 1 0-Fluorene 

NA 

1 -methylphenanthrene 

Phenanthrene-d  1 0 

Phenanthrene- 

d 1 0/Fluoranthene-d  1 0 

Pyrene-d  1 0/Phenanthrene-d  1 0 

acenaphthene-d  1 0 

d8-Dibenzothiophene 

NA 

Cl  -decalins 

Naphthalene-d8/Fluorene 

dlO 

Fluorene-d  1 0/Naphthalene-d8 

d8- 1 -Methylnaphthalene 

NA 

C2-decalins 

Naphthalene-d8/Fluorene 

dlO 

Fluorene-d  1 0/Naphthalene-d8 

d8- 1 -Methylnaphthalene 

NA 

C3 -decalins 

Naphthalene-d8/Fluorene 

dlO 

Fluorene-d  1 0/Naphthalene-d8 

d8-l -Methylnaphthalene 

NA 

C4-decalins 

Naphthalene-d8/Fluorene 

dlO 

Fluorene-d  1 0/Naphthalene-d8 

d8- 1 -Methylnaphthalene 

NA 

Cl  -naphthalenes 

Naphthalene-d8 

Naphthalene-d8/Fluorene 

dlO 

Fluorene-d  1 0/Naphthalene-d8 

naphthalene-d8 

d8- 1 -Methylnaphthalene 

NA 

C2  -naphthalenes 

Naphthalene-d8 

Naphthalene-d8/Fluorene 

dlO 

Fluorene-d  1 0/Acenaphthene- 
dlO 

naphthalene-d8 

d 1 OAcenapthene 

NA 

C3 -naphthalenes 

Naphthalene-d8 

Naphthalene-d8/Fluorene 

dlO 

Fluorene-d  1 0/Acenaphthene- 
dlO 

acenaphthene-d  10 

dlOFluorene 

NA 

C4-naphthalenes 

Naphthalene-d8 

Naphthalene-d8/Fluorene 

dlO 

Fluorene-d  1 0/Acenaphthene- 
dlO 

acenaphthene-d  1 0 

dlOFluorene 

NA 

Cl  -benzothiophenes 

Naphthalene-d8/Fluorene 

dlO 

Fluorene-d  1 0/Acenaphthene- 

dlO 

d8- 1 -Methylnaphthalene 

NA 

C2  -benzothiophenes 

Naphthalene-d8/Fluorene 

dlO 

Fluorene-d  1 0/Acenaphthene- 

dlO 

d8-l -Methylnaphthalene 

NA 

C3 -benzothiophenes 

Naphthalene-d8/Fluorene 

dlO 

Fluorene-d  1 0/Acenaphthene- 
dlO 

d8-l -Methylnaphthalene 

NA 

C4 -ben  zoth  i op  hen  es 

Naphthalene-d8/Fluorene 

dlO 

Fluorene-d  1 0/Acenaphthene- 
dlO 

d8- 1 -Methylnaphthalene 

NA 

Cl  -fluorenes 

Acenaphthene-d  1 0 

Acenaphthene- 

dlO/Fluorene-dlO 

Fluorene-d  1 0/Acenaphthene- 
dlO 

acenaphthene-d  10 

dlO-Fluorene 

NA 

C2 -fluorenes 

Acenaphthene-d  1 0 

Acenaphthene- 

dlO/Fluorene-dlO 

Fluorene-d  1 0/Acenaphthene- 
d 10 

acenaphthene-d  10 

d 1 0-Fluorene 

NA 

C3 -fluorenes 

Acenaphthene-d  1 0 

Acenaphthene- 
dlO/Fluorene-d  10 

Fluorene-d  10/ Acenaphthene- 
dlO 

acenaphthene-d  10 

dlO-Fluorene 

NA 

Cl  -phenanthrenes/anthracenes 

Phenanthrene-d  1 0 

Phenanthrene- 

d 1 0/Fluoranthene-d  1 0 

Pyrene-d  1 0/Phenanthrene-d  1 0 

acenaphthene-d  10 

d 10-Anthracene 

NA 

C2  -phenanthrenes/an  thracen  es 

Phenanthrene-d  1 0 

Phenanthrene- 

d 1 0/Fluoranthene-d  1 0 

Pyrene-d  1 0/Phenanthrene-d  1 0 

acenaphthene-d  10 

d 10-Anthracene 

NA 

C3  -phenanthrenes/anthracenes 

Phenanthrene-d  1 0 

Phenanthrene- 

d 1 0/Fluoranthene-d  1 0 

Pyrene-d  1 0/Phenanthrene-d  1 0 

acenaphthene-d  10 

dlO-Anthracene 

NA 

C4 -phenanthrenes/an  thracen  es 

Phenanthrene-d  10 

Phenanthrene- 

d 1 0/Fluoranthene-d  1 0 

Pyrene-d  1 0/Phenanthrene-d  1 0 

acenaphthene-d  10 

d 10-Anthracene 

NA 

Cl  -dibenzothiophenes 

Phenanthrene-d  10 

Phenanthrene- 

d 1 0/Fluoranthene-d  1 0 

Pyrene-d  1 0/Phenanthrene-d  1 0 

d8-Dibenzothiophene 

NA 

C2-dibenzothiophenes 

Phenanthrene-d  1 0 

Phenanthrene- 

d 1 0/Fluoranthene-d  1 0 

Pyrene-d  1 0/Phenanthrene-d  1 0 

d8-Dibenzothiophene 

NA 

C3 -dibenzothiophenes 

Phenanthrene-d  10 

Phenanthrene- 

d 1 0/Fluoranthene-d  1 0 

Pyrene-d  1 0/Phenanthrene-d  1 0 

d8-Dibenz.othiophene 

NA 

C4-dibenzothiophenes 

Phenanthrene-d  10 

Phenanthrene- 

d 1 0/Fluoranthene-d  1 0 

Pyrene-d  1 0/Phenanthrene-d  1 0 

d8-Dibenzothiophene 

NA 

Cl  -fluoranthenes/pyrenes 

Chrysene-d  12 

Phenanthrene- 

d 1 0/Fluoranthene-d  1 0 

Pyrene-d  1 0/Phenanthrene-d  1 0 

d 1 0-Fluoranthene 

NA 

C2 -fluoranthenes/pyrenes 

Chrysene-d  1 2 

Phenanthrene- 

d 1 0/Fluoranthene-d  1 0 

Pyrene-d  1 0/Phenanthrene-d  1 0 

d 10-Fluoranthene 

NA 

C3 -fluoranthenes/pyrenes 

Chrysene-d  12 

Phenanthrene- 

d 1 0/Fluoranthene-d  1 0 

Pyrene-d  1 0/Phenanthrene-d  1 0 

d 1 0-Fluoranthene 

NA 

C4-fluoranthenes/pyrenes 

Phenanthrene- 

d 1 0/Fluoranthene-d  1 0 

Pyrene-d  1 0/Phenanthrene-d  1 0 

d 1 0-Fluoranthene 

NA 

Cl  -naphthobenzothiophenes 

Chrysene-d  1 2/Terphenyl- 
dl  4 

Pyrene-d  1 0/Phenanthrene-d  1 0 

NA 

C2  -naphthobenzothiophenes 

Chrysene-d  1 2/T  erphenyl- 
dl  4 

Pyrene-d  1 0/Phenanthrene-d  1 0 

NA 

C3 -naphthobenzothiophenes 

Chrysene-d  1 2/T erphenyl- 

dl  4 

Pyrene-d  1 0/Phenanthrene-d  1 0 

NA 

C4-naphthobenzothiophenes 

Chrysene-d  1 2/Terphenyl- 
dl  4 

Pyrene-d  1 0/Phenanthrene-d  1 0 

NA 

Cl  -chrysenes 

Chrysene-d  12 

Chrysene-d  1 2/Terphenyl- 
dl  4 

Pyrene-d  1 0/Chrysene-d  1 2 

d 12-Chrysene 

NA 

C2 -chrysenes 

Chrysene-d  12 

Chrysene-d  1 2/T  erphenyl- 
dl  4 

Pyrene-d  1 0/Chrysene-d  1 2 

d 12-Chrysene 

NA 

C3  -chrysenes 

Chrysene-d  12 

Chrysene-d  1 2/T  erphenyl- 
dl  4 

Pyrene-d  1 0/Chrysene-d  1 2 

d 12-Chrysene 

NA 

C4-chry  senes 

Chrysene-d  12 

Chrysene-d  1 2/T  erphenyl- 
d 1 4 

Pyrene-d  1 0/Chrysene-d  1 2 

d 12-Chrysene 

NA 
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Alkylated  PAHs  - [S/surrogate  used  for  quantitation 


Lab  31 

Lab  32 

Lab  33 

Lab  34 

1 -methylnaphthalenc 

dlO-Fluorene 

Acenaphthene-dlO 

2-mcthylnaphthalene 

dlO-Fluorene 

Acenaphthene-d  1 0 

2.6-dimethylnaphthalene 

dlO-Fluorene 

Acenaphthene-dlO 

1 .6.7-trimeihylnaphthalene 

dlO-Fluorene 

Acenaphihene-dl  0 

1 -methylphenanthrenc 

dl  0-Pyrene 

Acenaphthene-dlO 

Cl-decalins 

dlO-Fluorene 

Acenaphthene-dlO 

C2-decalins 

dlO-Fluorene 

Acenaphthene-d  1 0 

C3-decalins 

dlO-Fluorene 

Acenaphthene-dlO 

C4-decalins 

dlO-Fluorene 

Acenaphthene-d  1 0 

C 1 -naphthalenes 

dlO-Fluorene 

Acenaphthene-d  1 0 

C2-naphthalenes 

dlO-Fluorene 

Acenaphthene-dlO 

C3-naphthalenes 

dlO-Fluorene 

Acenaphthene-d  1 0 

C4-naphthalenes 

dlO-Fluorene 

Acenaphthene-d  1 0 

C 1 -benzothiophenes 

dl  O-Fluorene 

Acenaphthene-dlO 

C2-benzothiophenes 

dlO-Fluorene 

Acenaphthene-dlO 

C3-benzothiophenes 

dlO-Fluorene 

Acenaphthene-d  1 0 

C4- benzothiophenes 

Acenaphthene-dlO 

Cl-fluorenes 

dlO-Fluorene 

Acenaphthene-dlO 

C2-fluorenes 

dlO-Fluorene 

Acenaphthene-dl  0 

C3-nuorenes 

dlO-Fluorene 

Acenaphthene-d  1 0 

C 1 -phenanthrenes/  anthracenes 

dlO-Pyrene 

Acenaphthene-dlO 

C2-ph  en  anthren  es/anthrac  en  es 

d 10-Pyrene 

Acenaphthene-dlO 

C3-phenanthrenes/ anthracenes 

d 10-Pyrene 

Acenaphthene-dl  0 

C4-phenanthrenes/ anthracenes 

d 10-Pyrene 

Acenaphthene-dl  0 

C 1 -di  benzothiophenes 

dl  O-Fluorene 

Acenaphthene-dlO 

C2-di  benzothiophenes 

dlO-Fluorene 

Acenaphthene-dlO 

C3-di  benzothiophenes 

dlO-Fluorene 

Acenaphthene-d  1 0 

C4-dibenzothiophenes 

Acenaphthene-d  1 0 

C 1 -fluoranthenes/ pyrenes 

dlO-Pyrene 

Acenaphthene-dl  0 

C2-fluoranthenes/pyrenes 

dl 0-Pyrene 

Acenaphthene-dl  0 

C3  - fluoran  then  es/ pyrenes 

dlO-Pyrene 

Acenaphthene-dl  0 

C4-  fluoran  thenes/pyrenes 

Acenaphthene-dl  0 

C 1 -naphthobenzo  thiophenes 

d 10-Pyrene 

Acenaphthene-dl  0 

C2- nap  hth  oben  zo  th  i oph  en  es 

dlO-Pyrene 

Acenaphthene-dlO 

C 3 - n ap  hth  oben  zo  th  i oph  en  es 

d 10-Pyrene 

Acenaphthene-dl  0 

C4-napbthobenzo  thiophenes 

Acenaphthene-dl  0 

C 1 -chrysenes 

Chrysene-dl2 

C2-chrysenes 

d 1 2-Benzo(a)pyrene 

Chrysene-dl2 

C3-chrysenes 

d 1 2-Benzo(a)pyrene 

Chryscne-d  1 2 

C4-chrysenes 

d 1 2-Benzo{a)pyTcnc 

Chrysene-dl2 
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Biomarkers  - IS/surrogate  used  for  quantitation 


PAHs  - Associated  % 
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AlkylatedPAHs  - Associated  % recovery  / acceptance  ranges 
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L98 1972-3  1,211646838  0,791306183  1.221881838  1.673452769  1.236477987  0.6592533  0.3662597  0.502869  0.8145859  1 .4906977  0.5315204  0.142206  0.276259 

Difference  -0.012589967  -0.30613136  0.189321817  -0.169074848  0.066116838  0.0587047  -0.001735  -0.043084  -0.175977  -0.538628  0.2393693  0.0585915  -0.118625 

Critical  Difference  0.16874926  0.08935367  0.184315984  0.222448148  0.177735097  0.0964048  0.0511549  0.0673858  0.1017236  0.1709937  0.0911687  0.0240102  0.0303725 

Conclusion Match No  Match No  Match Match Match Match Match Match  No  Match  No  Match  No  Match  No  Match  No  Match 


APPENDIX  D 


Charts  of  QA10TIS01  and  SRM  1974b 
Results  by  Analyte 

See  Tables  1 through  3 for  results  reported  as  <number , detection  limit,  etc. 

ForQAlOTISOl  plots: 

Solid  line:  exercise  assigned  value 
Dotted  line:  z = ± 1,  i.  e.,  25  % from  assigned  value 
Dotted/dashed  line:  z = ± 2,  i.  e.,  50  % from  assigned  value 
Dashed  line:  z = ± 3,  i.  e.,  75  % from  assigned  value 

For  SRM  1974b  plots: 

Solid  line:  material  certified  concentration  or  target  value  (see  caption  of  each  plot) 
Dotted  line:  95  % confidence  interval  (Cl) 

Dashed  line:  30  % from  95  % confidence  interval  (Cl) 


Percent  Water  QA10TIS01 

Assigned  value  = 86.7  % by  mass  s = 1.1  % by  mass  95%  Cl  = 0.4  % by  mass  Median  value  = 

86.8  % by  mass 

Reported  Results:  34  Quantitative  Results:  34 
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Solid  line  : exercise  assigned  value  (EAV);  dotted  line:  z=±1  (25%  from  EAV);  dotted/dashed 
line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


Percent  Water  SRM  1 974b 

Target  Value  = 89.9  % by  mass  ; 95%  Cl  0.1  % by  mass:  Median  value  = 89.9  % by  mass 

Reported  Results:  29  Quantitative  Results:  29 
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Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits;  dashed  line:  30% 

from  95%  confidence  limits 


naphthalene  QA10TIS01 

Assigned  value  = 27.2  ng/g  dry  mass  s = 9.2  ng/g  dry  mass  95%  Cl  = 4.1  ng/g  dry  mass  Median 

value  = 30.2  ng/g  dry  mass 
Reported  Results:  33  Quantitative  Results:  27 
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Solid  line  : exercise  assigned  value  (EAV);  dotted  line:  z=±1  (25%  from  EAV);  dotted/dashed 
line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


naphthalene  SRM  1974b 

Certified  Value  = 24.0  ng/g  dry  mass  ; 95%  Cl  1.2  ng/g  dry  mass:  Median  value  = 20.7  ng/g  dry  mass 
Reported  Results:  29  Quantitative  Results:  25 
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Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits;  dashed  line:  30% 
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biphenyl 


QA10TIS01 


Assigned  value  = 16.6  ng/g  dry  mass  s = 6.4  ng/g  dry  mass  95%  Cl  = 3.5  ng/g  dry  mass 

value  =16.1  ng/g  dry  mass 
Reported  Results:  22  Quantitative  Results:  16 


(f) 

c n 

03 


E 


a> 
c n 
03 


E 


40 

35 

30 

25 

20 

15 

10 

5 


Median 


z = +3 
z = +2 


z = +1 


asg  value 

Z =-1 
z =-2 
z = -3 


0 


laboratory  number 

Solid  line  : exercise  assigned  value  (EAV);  dotted  line:  z=±1  (25%  from  EAV);  dotted/dashed 
line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


biphenyl  SRM  1974b 

Reference  Value  = 6.0  ng/g  dry  mass  ; 95%  Cl  1.4  ng/g  dry  mass:  Median  value  = 8.0  ng/g  dry  mass 
Reported  Results:  18  Quantitative  Results:  12 
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Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits;  dashed  line:  30% 
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acenaphthene  QA10TIS01 

Assigned  value  = 9.63  ng/g  dry  mass  s = 2.13  ng/g  dry  mass  95%  Cl  = 1.11  ng/g  dry  mass 

Median  value  = 9.67  ng/g  dry  mass 
Reported  Results:  30  Quantitative  Results:  16 
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acenaphthene  SRM  1974b 

Reference  Value  = 2.70  ng/g  dry  mass  ; 95%  Cl  0.53  ng/g  dry  mass:  Median  value  = 2.66  ng/g  dry 

mass 

Reported  Results:  22  Quantitative  Results:  12 
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acenaphthylene 


QA10TIS01 


Assigned  value  = 8.88  ng/g  dry  mass  s = 3.76  ng/g  dry  mass  95%  Cl  = 1.90  ng/g  dry  mass 

Median  value  = 8.08  ng/g  dry  mass 
Reported  Results:  26  Quantitative  Results:  15 
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acenaphthylene  SRM  1974b 

Reference  Value  = 4.70  ng/g  dry  mass  ; 95%  Cl  1.20  ng/g  dry  mass:  Median  value  = 5.60  ng/g  dry 

mass 

Reported  Results:  21  Quantitative  Results:  11 
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fluorene  QA1QTIS01 

Assigned  value  = 23.4  ng/g  dry  mass  s = 6.6  ng/g  dry  mass  95%  Cl  = 2.5  ng/g  dry  mass  Median 

value  = 21.5  ng/g  dry  mass 
Reported  Results:  33  Quantitatius  Results:  27 
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fluorene  SRM  1974b 

Certified  Value  = 4.88  ng/g  dry  mass  ; 95%  Cl  0.36  ng/g  dry  mass:  Median  value  = 4.53  ng/g  dry 

mass 

Reported  Results:  30  Quantitative  Results:  23 
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phenanthrene  QA10TIS01 

Assigned  value  = 120  ng/g  dry  mass  s = 24  ng/g  dry  mass  95%  Cl  = 9 ng/g  dry  mass  Median 

value  = 119  ng/g  dry  mass 
Reported  Results:  34  Quantitative  Results:  33 
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phenanthrene  SRM  1974b 

Certified  Value  = 25.5  ng/g  dry  mass  ; 95%  Cl  1.1  ng/g  dry  mass:  Median  value  = 24.2  ng/g  dry  mass 
Reported  Results:  31  Quantitative  Results:  29 
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anthracene 


QA10TIS01 


Assigned  value  = 12.6  ng/g  dry  mass  s = 5.7  ng/g  dry  mass  95%  Cl  = 2.4  ng/g  dry  mass 

value  = 12.1  ng/g  dry  mass 
Reported  Results:  32  Quantitative  Results:  25 
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anthracene  SRM  1974b 

Certified  Value  = 5.20  ng/g  dry  mass  ; 95%  Cl  0.71  ng/g  dry  mass:  Median  value  = 6.77  ng/g  dry 


Reported  Results:  30 
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fluoranthene 


Assigned  value  = 217  ng/g  dry  mass  s = 50  ng/g  dry  mass  95%  Cl  = 17  ng/g  dry  mass 

value  = 218  ng/g  dry  mass 
Reported  Results:  34  Quantitative  Results:  34 
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fluoranthene  SRM  1974b 

Certified  Value  = 169  ng/g  dry  mass  ; 95%  Cl  7 ng/g  dry  mass:  Median  value  = 184  ng/g  dry  mass 
Reported  Results:  31  Quantitative  Results:  31 
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pyrene  QA10TIS01 

Assigned  value  = 146  ng/g  dry  mass  s = 38  ng/g  dry  mass  95%  Cl  = 13  ng/g  dry  mass  Median 

value  = 149  ng/g  dry  mass 
Reported  Results:  34  Quantitative  Results:  34 
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pyrene  SRM  1974b 

Certified  Value  = 178  ng/g  dry  mass  ; 95%  Cl  6 ng/g  dry  mass:  Median  value  = 175  ng/g  dry  mass 
Reported  Results:  31  Quantitative  Results:  31 
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benzo[b]fluorene  QA10TIS01 

Assigned  value  = 20.9  ng/g  dry  mass  s = 9.7  ng/g  dry  mass  95%  Cl  = 8.5  ng/g  dry  mass  Median 

value  = 17.3  ng/g  dry  mass 
Reported  Results:  8 Quantitative  Results:  5 
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benzo[b]fluorene  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 26.7  ng/g  dry  mass 
Reported  Results:  9 Quantitative  Results:  7 
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benz[a]anthracene 


QA10TIS01 


Assigned  value  = 36.6  ng/g  dry  mass  s = 12.1  ng/g  dry  mass  95%  Cl  = 4.7  ng/g  dry  mass 

Median  value  = 34.0  ng/g  dry  mass 
Reported  Results:  33  Quantitative  Results:  28 
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Solid  line  : exercise  assigned  value  (EAV);  dotted  line:  z=±1  (25%  from  EAV);  dotted/dashed 
line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


benz[a]anthracene  SRM  1974b 

Certified  Value  = 46.8  ng/g  dry  mass  ; 95%  Cl  5.2  ng/g  dry  mass:  Median  value  = 46.5  ng/g  dry  mass 
Reported  Results:  30  Quantitative  Results:  28 
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chrysene  QA10TIS01 

Assigned  value  = No  Target  ng/g  (dry  mass)  Median  value  = 65.2  ng/g  dry  mass 
Reported  Results:  25  Quantitative  Results:  22 
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chrysene  SRM  1974b 

Certified  Value  = 62.2  ng/g  dry  mass  ; 95%  Cl  9.9  ng/g  dry  mass:  Median  value  = 74.6  ng/g  dry  mass 
Reported  Results:  21  Quantitative  Results:  19 
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triphenylene 

Assigned  value  = No  Target  ng/g  (dry  mass)  Median  value  = 60.4  ng/g  dry  mass 

Reported  Results:  2 Quantitative  Results:  2 
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triphenylene  SRM  1974b 

Certified  Value  = 42.7  ng/g  dry  mass  ; 95%  Cl  7.1  ng/g  dry  mass:  Median  value  = 68.9  ng/g  dry  mass 
Reported  Results:  2 Quantitative  Results:  2 
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chrysene/triphenylene 


QA10TIS01 


Assigned  value  = 103  ng/g  dry  mass  s = 25  ng/g  dry  mass  95%  Cl  = 17  ng/g  dry  mass 

value  = 105  ng/g  dry  mass 
Reported  Results:  10  Quantitative  Results:  10 
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chrysene/triphenylene  SRM  1974b 

Target  Value  = 105  ng/g  dry  mass  ; 95%  Cl  10  ng/g  dry  mass:  Median  value  =110  ng/g  dry  mass 
Reported  Results:  10  Quantitative  Results:  10 


in 

in 

ro 


E 


"O 

cn 


180 

160 

140 

120 

100 

80 

60 

40 

20 

0 


+30% 
from  Cl 


} 9 5% Cl 


-30% 
from  Cl 


laboratory  number 


Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits;  dashed  line:  30% 

from  95%  confidence  limits 


102 


benzo[b]fluoranthene 


QA10TIS01 


Assigned  value  = 32.4  ng/g  dry  mass  s = 10.5  ng/g  dry  mass  95%  Cl  = 4.0  ng/g  dry  mass 

Median  value  = 30.9  ng/g  dry  mass 
Reported  Results:  33  Quantitative  Results:  28 
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benzo[b]fluoranthene  SRM  1974b 

Certified  Value  = 63.8  ng/g  dry  mass  ; 95%  Cl  5.8  ng/g  dry  mass:  Median  value  = 58.5  ng/g  dry  mass 
Reported  Results:  31  Quantitative  Results:  27 
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benzo[j]fluoranthene  QA10TIS01 

Assigned  value  = No  Target  ng/g  (dry  mass)  Median  value  = 22.6  ng/g  dry  mass 
Reported  Results:  2 Quantitative  Results:  2 
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benzo[j]fluoranthene  SRM  1974b 

Certified  Value  = 29.5  ng/g  dry  mass  ; 95%  Cl  2.9  ng/g  dry  mass:  Median  value  = 29.5  ng/g  dry  mass 

Reported  Results:  3 Quantitative  Results:  2 
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benzo[k]fluoranthene  QA10TIS01 

Assigned  value  = 15.8  ng/g  dry  mass  s = 6.2  ng/g  dry  mass  95%  Cl  = 2.8  ng/g  dry  mass  Median 

value  = 14.7  ng/g  dry  mass 
Reported  Results:  25  Quantitative  Results:  21 
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benzo[k]fluoranthene  SRM  1974b 

Certified  Value  = 31.2  ng/g  dry  mass  ; 95%  Cl  1.8  ng/g  dry  mass:  Median  value  = 28.4  ng/g  dry  mass 
Reported  Results:  23  Quantitative  Results:  19 
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benzo[j+k]fluoranthene 


QA10TIS01 


Assigned  value  = 28.4  ng/g  dry  mass  s = 7.5  ng/g  dry  mass  95%  Cl  = 6.0  ng/g  dry  mass 

value  = 32.2  ng/g  dry  mass 
Reported  Results:  8 Quantitative  Results:  8 
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benzo[j+k]fluoranthene  SRM  1974b 

Target  Value  = 60.7  ng/g  dry  mass  ; 95%  Cl  18.0  ng/g  dry  mass:  Median  value  = 55.4  ng/g  dry  mass 

Reported  Results:  8 Quantitative  Results:  8 
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benzo[a]fluoranthene  QA10TIS01 

Assigned  value  = 3.17  ng/g  dry  mass  s = 1.88  ng/g  dry  mass  95%  Cl  = 1.84  ng/g  dry  mass 

Median  value  = 2.97  ng/g  dry  mass 
Reported  Results:  7 Quantitative  Results:  4 
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benzo[a]fluoranthene  SRM  1974b 

Certified  Value  = 6.26  ng/g  dry  mass  ; 95%  Cl  0.73  ng/g  dry  mass:  Median  value  = 6.28  ng/g  dry 

mass 

Reported  Results:  7 Quantitative  Results:  6 
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benzo[e]pyrene  QA10TIS01 

Assigned  value  = 38.6  ng/g  dry  mass  s = 5.9  ng/g  dry  mass  95%  Cl  = 2.9  ng/g  dry  mass  Median 

value  = 39.4  ng/g  dry  mass 
Reported  Results:  25  Quantitative  Results:  19 

80 


70 
60  1 
50 
40 
30 
20  - 
10 
0 


z = +3 
z = +2 
z = +1 
asg  value 

Z =-1 
z =-2 
z = -3 


laboratory  number 

Solid  line  : exercise  assigned  value  (EAV);  dotted  line:  z=±1  (25%  from  EAV);  dotted/dashed 
line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


benzo[e]pyrene  SRM  1974b 

Certified  Value  = 102  ng/g  dry  mass  ; 95%  Cl  1 1 ng/g  dry  mass:  Median  value  = 100  ng/g  dry  mass 
Reported  Results:  23  Quantitative  Results:  20 
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benzo[a]pyrene  QA10TIS01 

Assigned  value  = 12.3  ng/g  dry  mass  s = 5.3  ng/g  dry  mass  95%  Cl  = 2.0  ng/g  dry  mass  Median 

value  =11.4  ng/g  dry  mass 
Reported  Results:  35  Quantitative  Results:  28 
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benzo[a]pyrene  SRM  1974b 

Certified  Value  = 27.6  ng/g  dry  mass  ; 95%  Cl  3.8  ng/g  dry  mass:  Median  value  = 24.2  ng/g  dry  mass 
Reported  Results:  31  Quantitative  Results:  27 
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perylene 


QA10TIS01 


Assigned  value  = 5.38  ng/g  dry  mass  s = 1.64  ng/g  dry  mass  95%  Cl  = 0.93  ng/g  dry  mass 

Median  value  = 5.68  ng/g  dry  mass 
Reported  Results:  25  Quantitative  Results:  15 
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perylene  SRM  1974b 

Certified  Value  = 9.8  ng/g  dry  mass  ; 95%  Cl  1.4  ng/g  dry  mass:  Median  value  = 9.85  ng/g  dry  mass 
Reported  Results:  22  Quantitati\e  Results:  16 
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indeno[1 ,2,3-cd]pyrene 


QA10TIS01 


Assigned  value  = 8.05  ng/g  dry  mass  s = 4.00  ng/g  dry  mass  95%  Cl  = 1.85  ng/g  dry  mass 

Median  value  = 7.45  ng/g  dry  mass 
Reported  Results:  32  Quantitative  Results:  22 
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indeno[1,2,3-cd]pyrene  SRM  1974b 

Certified  Value  = 21.1  ng/g  dry  mass  ; 95%  Cl  1.1  ng/g  dry  mass:  Median  value  = 20.6  ng/g  dry  mass 
Reported  Results:  30  Quantitative  Results:  24 
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benzo[ghi]perylene 


QA10TIS01 


Assigned  value  = 8.92  ng/g  dry  mass  s = 2.25  ng/g  dry  mass  95%  Cl  = 1.04  ng/g  dry  mass 

Median  value  = 8.75  ng/g  dry  mass 
Reported  Results:  29  Quantitative  Results:  19 
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benzo[ghi]perylene  SRM  1974b 

Certified  Value  = 30.8  ng/g  dry  mass  ; 95%  Cl  3.3  ng/g  dry  mass:  Median  value  = 30.9  ng/g  dry  mass 
Reported  Results:  27  Quantitative  Results:  23 
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dibenz[a,h]anthracene  QA10TIS01 

Assigned  value  = 3.00  ng/g  dry  mass  s = 2.07  ng/g  dry  mass  95%  Cl  = 1.43  ng/g  dry  mass 

Median  value  = 2.54  ng/g  dry  mass 
Reported  Results:  28  Quantitative  Results:  13 
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dibenz[a,h]anthracene  SRMI  1974b 

Certified  Value  = 3.23  ng/g  dry  mass  ; 95%  Cl  0.31  ng/g  dry  mass:  Median  value  = 6.75  ng/g  dry 

mass 

Reported  Results:  27  Quantitative  Results:  18 
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dibenz[a,h+a,c]anthracene 


QA10TIS01 


Assigned  value  = 2.63  ng/g  dry  mass  s = 0.89  ng/g  dry  mass  95%  Cl  = 1.01  ng/g  dry  mass 

Median  value  = 2.35  ng/g  dry  mass 
Reported  Results:  3 Quantitative  Results:  3 
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dibenz[a,h+a,c]anthracene  SRM  1974b 

Target  Value  = 5.32  ng/g  dry  mass  ; 95%  Cl  0.13  ng/g  dry  mass:  Median  value  = 5.70  ng/g  dry  mass 

Reported  Results:  3 Quantitative  Results:  3 
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cis/trans-decalin  QA10TIS01 

Assigned  value  = No  Target  ng/g  (dry  mass)  Median  value  = 77.6  ng/g  dry  mass 
Reported  Results:  8 Quantitative  Results:  6 
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cis/trans-decalin 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value 

Reported  Results:  7 Quantitative  Results:  4 
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Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits;  dashed  line:  30% 
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dibenzofuran 


QA10TIS01 


Assigned  value  = 17.4  ng/g  dry  mass  s = 2.6  ng/g  dry  mass  95%  Cl  = 1.9  ng/g  dry  mass 

value  = 17.7  ng/g  dry  mass 
Reported  Results:  15  Quantitative  Results:  8 
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dibenzofuran 


SRM  1974b 


Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 8.20  ng/g  dry  mass 
Reported  Results:  14  Quantitative  Results:  6 
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QA10TIS01 


Assigned  value  = 34.4  ng/g  dry  mass  s = 14.4  ng/g  dry  mass  95%  Cl  = 10.0  ng/g  dry  mass 

Median  value  = 30.7  ng/g  dry  mass 
Reported  Results:  12  Quantitative  Results:  9 


CO 

CO 

ro 


E 


■a 
c n 


70 

60 

50 

40 

30 

20 

10 

0 


t 


z = +3 


z = +2 


z = +1 
asg  value 

Z =-1 
z =-2 
z = -3 


laboratory  number 

Solid  line  : exercise  assigned  value  (EAV);  dotted  line:  z=±1  (25%  from  EAV);  dotted/dashed 
line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


retene 


60 


SRM  1974b 


Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 25.2  ng/g  dry  mass 
Reported  Results:  10  Quantitative  Results:  8 
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benzothiophene 

QA10TIS01 

Assigned  value  = No  Target  ng/g  (dry  mass)  Median  value  = 1.30  ng/g  dry  mass 

Reported  Results:  10  Quantitative  Results:  3 
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benzothiophene  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 0.29  ng/g  dry  mass 
Reported  Results:  8 Quantitative  Results:  2 
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Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits;  dashed  line:  30% 
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dibenzothiophene  QA10TIS01 

Assigned  value  = 15.7  ng/g  dry  mass  s = 3.0  ng/g  dry  mass  95%  Cl  = 1.5  ng/g  dry  mass  Median 

value  = 15.8  ng/g  dry  mass 
Reported  Results:  26  Quantitative  Results:  15 
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dibenzothiophene  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 2.76  ng/g  dry  mass 
Reported  Results:  21  Quantitative  Results:  12 
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Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits;  dashed  line:  30% 

from  95%  confidence  limits 
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naphthobenzothiophene  QA10TIS01 

Assigned  value  = 14.0  ng/g  dry  mass  s = 4.6  ng/g  dry  mass  95%  Cl  = 3.7  ng/g  dry  mass  Median 

value  =13.1  ng/g  dry  mass 
Reported  Results:  8 Quantitative  Results:  6 
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naphthobenzothiophene  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 19.0  ng/g  dry  mass 
Reported  Results:  7 Quantitative  Results:  6 
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1-methylnaphthalene 

Assigned  value  = 31 .7  ng/g  dry  mass  s 


QA10TIS01 


11.1  ng/g  dry  mass  95%  Cl  = 4.8  ng/g  dry  mass 
Median  value  = 30.1  ng/g  dry  mass 
Reported  Results:  31  Quantitative  Results:  24 
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1-methylnaphthalene  SRM  1974b 

Reference  Value  = 6.06  ng/g  dry  mass  ; 95%  Cl  0.49  ng/g  dry  mass:  Median  value  = 4.73  ng/g  dry 

mass 

Reported  Results:  22  Quantitative  Results:  17 
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2-methylnaphthalene  QA10TIS01 

Assigned  value  = 43.6  ng/g  dry  mass  s = 15.3  ng/g  dry  mass  95%  Cl  = 6.6  ng/g  dry  mass 

Median  value  = 43.1  ng/g  dry  mass 
Reported  Results:  31  Quantitative  Results:  26 
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2-methylnaphthalene 
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g/g  dry  mass  ; 95%  Cl  0.9  ng/g  dry  mass:  Median  value  = 8.93  ng/g  dry 
mass 

Reported  Results:  22  Quantitative  Results:  18 
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2,8-dimethylnaphthalene  QA1QTIS01 

Assigned  value  = 70.7  ng/g  dry  mass  s = 24.9  ng/g  dry  mass  95%  Cl  = 10.2  ng/g  dry  mass 

Median  value  = 69.7  ng/g  dry  mass 
Reported  Results:  27  Quantitative  Results:  25 
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Solid  line  : exercise  assigned  value  (EAV);  dotted  line:  z=±1  (25%  from  EAV);  dotted/dashed 
line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


2,6-dimethylnaphthaIene  SRM  1974b 

Reference  Value  = 3.3  ng/g  dry  mass  ; 95%  C!  1 .6  ng/g  dry  mass:  Median  value  = 5.02  ng/g  dry  mass 
Reported  Results:  20  Quantitative  Results:  16 
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Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits;  dashed  line:  30% 

from  95%  confidence  limits 


123 


1 ,6,7-trimethylnaphthalene 


QA10TIS01 


Assigned  value  = 63.6  ng/g  dry  mass  s = 37.6  ng/g  dry  mass  95%  Cl  = 19.7  ng/g  dry  mass 

Median  value  = 46.4  ng/g  dry  mass 
Reported  Results:  19  Quantitative  Results:  16 
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1 ,6,7-trimethylnaphthalene  SRM  1974b 

Reference  Value  = 3.95  ng/g  dry  mass  ; 95%  Cl  0.32  ng/g  dry  mass:  Median  value  = 3.95  ng/g  dry 

mass 

Reported  Results:  16  Quantitative  Results:  11 

9 

8 ♦ 


c n 

if) 

03 

E 

t5 

.03 

Ol 

C 


c 

o 

o 

03 


if) 

(f) 

03 


E 


+30% 
from  Cl 

} 9 5% Cl 

-30% 
from  Cl 


o - : ; ; — ; ; ; ; ; . i ; ; i ; — 


laboratory  number 


Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits;  dashed  line:  30% 

from  95%  confidence  limits 


124 


1-methylphenanthrene 


QA10TIS01 


Assigned  value  = 58.5  ng/g  dry  mass  s = 16.4  ng/g  dry  mass  95%  Cl  = 8.0  ng/g  dry  mass 

Median  value  = 58.3  ng/g  dry  mass 
Reported  Results:  25  Quantitative  Results:  18 


c/) 

if) 

ro 

E 


CT> 

O) 


z = +3 
z — +2 
z = +1 
asg  value 

Z = -1 
z =-2 
z = -3 


0 


E£j  Citf  tLiJ  C3 


laboratory  number 

Solid  line  : exercise  assigned  value  (EAV);  dotted  line:  z=±1  (25%  from  EAV);  dotted/dashed 
line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


1-methylphenanthrene  SRM  1974b 

Certified  Value  = 9.66  ng/g  dry  mass  ; 95%  Cl  1.30  ng/g  dry  mass:  Median  value  = 9.32  ng/g  dry 

mass 

Reported  Results:  22  Quantitative  Results:  17 
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Cl  -decalins  QA10TIS01 

Assigned  value  = 582  ng/g  dry  mass  s = 183  ng/g  dry  mass  95%  Cl  = 179  ng/g  dry  mass 

Median  value  = 554  ng/g  dry  mass 
Reported  Results:  7 Quantitative  Results:  6 
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C1-decalins  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  =11.7  ng/g  dry  mass 
Reported  Results:  7 Quantitative  Results:  4 
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C2-decalins 


QA10TIS01 


Assigned  value  = 1639  ng/g  dry  mass  s = 379  ng/g  dry  mass  95%  Cl  = 372  ng/g  dry  mass 

Median  value  = 1543  ng/g  dry  mass 
Reported  Results:  8 Quantitative  Results:  6 
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C2-decalins 

SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 82.9  ng/g  dry 

mass 

Reported  Results:  8 Quantitative  Results:  4 
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C3-decalins 


QA10TIS01 
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Assigned  value  = 1930  ng/g  dry  mass  s = 766  ng/g  dry  mass  95%  Cl  = 751  ng/g  dry  mass 

Median  value  = 1813  ng/g  dry  mass 
Reported  Results:  8 Quantitative  Results:  6 
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C3-decalins  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 155  ng/g  dry  mass 

Reported  Results:  8 Quantitative  Results:  4 
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C4-decalins  QA10TIS01 

Assigned  value  = 2567  ng/g  dry  mass  s = 838  ng/g  dry  mass  95%  Cl  = 821  ng/g  dry  mass 

Median  value  = 2620  ng/g  dry  mass 
Reported  Results:  8 Quantitative  Results:  6 
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C4-decalins  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 398.8  ng/g  dry  mass 
Reported  Results:  8 Quantitate  Results:  4 
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Cl-naphthaienes 


QA10TIS01 


Assigned  value  = 59.3  ng/g  dry  mass  s = 17.0  ng/g  dry  mass  95%  Cl  = 8.9  ng/g  dry  mass 

Median  value  = 63.4  ng/g  dry  mass 
Reported  Results:  22  Quantitative  Results:  17 
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C1-naphthalenes  SRM  1974b 

Target  Value  = 18.4  ng/g  dry  mass  ; 95%  Cl  0.9  ng/g  dry  mass:  Median  value  = 9.50  ng/g  dry  mass 
Reported  Results:  16  Quantitative  Results:  11 
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C2-naphthalenes 


QA10T1S01 


Assigned  value  = 232  ng/g  dry  mass  s = 106  ng/g  dry  mass  95%  Cl  = 47  ng/g  dry  mass 

value  = 229  ng/g  dry  mass 
Reported  Results:  24  Quantitative  Results:  21 
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C2-naphthalenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 13.6  ng/g  dry  mass 

Reported  Results:  16  Quantitative  Results:  11 
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C3-naphthalenes  QA10TIS01 

Assigned  value  = 386  ng/g  dry  mass  s = 165  ng/g  dry  mass  95%  Cl  = 72  ng/g  dry  mass  Median 

value  = 390  ng/g  dry  mass 
Reported  Results:  24  Quantitative  Results:  23 
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C3-naphthalenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 29.7  ng/g  dry  mass 
Reported  Results:  17  Quantitative  Results:  12 
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C4-naphthalenes 


QA10TIS01 


Assigned  value  = 552  ng/g  dry  mass  s = 173  ng/g  dry  mass  95%  Cl  = 76  ng/g  dry  mass  Median 

value  = 316  ng/g  dry  mass 
Reported  Results:  23  Quantitative  Results:  22 
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C4-naphthalenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 39.9  ng/g  dry  mass 
Reported  Results:  17  Quantitative  Results:  12 
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Cl -benzothiophenes  QA10TIS01 

Assigned  value  = 17.5  ng/g  dry  mass  s = 3.4  ng/g  dry  mass  95%  Cl  = 3.8  ng/g  dry  mass  Median 

value  = 15.7  ng/g  dry  mass 
Reported  Results:  8 Quantitative  Results:  4 
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C1-benzothiophenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 3.56  ng/g  dry  mass 
Reported  Results:  8 Quantitative  Results:  2 
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Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits;  dashed  line:  30% 

from  95%  confidence  limits 
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C2-benzothiophenes  QA10TIS01 

Assigned  value  = 22.2  ng/g  dry  mass  s = 11.3  ng/g  dry  mass  95%  Cl  = 12.8  ng/g  dry  mass 

Median  value  = 15.9  ng/g  dry  mass 
Reported  Results:  8 Quantitative  Results:  4 
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line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


C2-benzothiophenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 3.43  ng/g  dry  mass 
Reported  Results:  8 Quantitative  Results:  2 
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Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits;  dashed  line:  30% 

from  95%  confidence  limits 
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C3-benzothiophenes  QA10TIS01 

Assigned  value  = 41.8  ng/g  dry  mass  s = 18.9  ng/g  dry  mass  95%  Cl  = 21.4  ng/g  dry  mass 

Median  value  = 34.9  ng/g  dry  mass 
Reported  Results:  8 Quantitative  Results:  4 
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line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


C3-benzothiophenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 5.92  ng/g  dry  mass 
Reported  Results:  8 Quantitative  Results:  2 
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Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits:  dashed  line:  30% 
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C4-benzothiophenes  QA10TIS01 

Assigned  value  = 45.9  ng/g  dry  mass  s = 7.5  ng/g  dry  mass  95%  Cl  = 7.3  ng/g  dry  mass  Median 

value  = 41.6  ng/g  dry  mass 
Reported  Results:  7 Quantitative  Results:  5 
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C4-benzothiophenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 7.05  ng/g  dry  mass 
Reported  Results:  7 Quantitative  Results:  2 
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Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits;  dashed  line:  30% 
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Cl-fluorenes 


QA10TIS01 


Assigned  value  = 71.4  ng/g  dry  mass  s = 29.3  ng/g  dry  mass  95%  Cl  = 14.9  ng/g  dry  mass 

Median  value  = 72.4  ng/g  dry  mass 
Reported  Results:  24  Quantitative  Results:  17 
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C1-fluorenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 14.0  ng/g  dry  mass 

Reported  Results:  17  Quantitative  Results:  12 
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C2-fluorenes 


QA10TIS01 


Assigned  value  =177  ng/g  dry  mass  s = 77  ng/g  dry  mass  95%  Cl  = 37  ng/g  dry  mass 

value  = 186  ng/g  dry  mass 
Reported  Results:  24  Quantitative  Results:  19 


Median 


z = +3 
z = +2 
z = +1 
asg  value 
Z =-1 
z = -2 
z = -3 


0 


laboratory  number 
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line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 
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■fluorenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 45.4  ng/g  dry  mass 
Reported  Results:  18  Quantitate  Results:  13 
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C3-fluorenes 


QA10TIS01 


Assigned  value 


900 


328  ng/g  dry  mass  s = 190  ng/g  dry  mass  95%  Cl  = 93  ng/g  dry  mass 
value  = 287  ng/g  dry  mass 
Reported  Results:  39  Quantitative  Results:  16 
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C3-fluorenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  \elue  = 96.3  ng/g  dry  mass 
Reported  Results:  18  Quantitative  Results:  13 

250  - 


200 


-o 

CD 


150  / 


100 


50  J 


laboratory  number 


;;;;;; 

Ed  E a ta  es  m 


Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits;  dashed  line:  30% 
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Cl  -phenanthrenes/anthracenes 


QA10TIS01 


Assigned  value  = 331  ng/g  dry  mass  s = 138  ng/g  dry  mass  95%  Cl  = 66  ng/g  dry  mass 

value  = 296  ng/g  dry  mass 
Reported  Results:  24  Quantitative  Results:  18 
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Cl -phenanthrenes/anthracenes  SRM  1974b 

Target  Value  = 61.3  ng/g  dry  mass  ; 95%  Cl  1.8  ng/g  dry  mass:  Median  value  = 49.3  ng/g  dry  mass 
Reported  Results:  18  Quantitative  Results:  13 
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C2-phenanthrenes/anthracenes 


QA10TIS01 


Assigned  value  = 434  ng/g  dry  mass  s = 219  ng/g  dry  mass  95%  Cl  = 99  ng/g  dry  mass 

value  = 502  ng/g  dry  mass 
Reported  Results:  24  Quantitative  Results:  22 
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C2-phenanthrenes/anthracenes 

SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 123  ng/g  dry  mass 

Reported  Results:  18  Quantitative  Results:  15 

400 

♦ 

350 

CO 
c n 

03 

300 

E 

"O 

250  - 

_CT) 

C 

200 

♦ 

c 

o 

♦ 

o 

03 

150 

♦ ♦ ♦ 

♦ 

(/) 

(/) 

100 

♦ 

♦ ♦ 

♦ 

E 

♦ ♦ 

50 

♦ 

0 

♦ 

i * 

H e ta  ffl  (fl  fej  jT*Sfn'e 

laboratory  number 

Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits; 

dashed  line:  30% 

from  95%  confidence  limits 

142 


C3-phenanthrenes/anthracenes  QA1 0TIS01 

Assigned  value  = 457  ng/g  dry  mass  s = 224  ng/g  dry  mass  95%  Cl  = 107  ng/g  dry  mass 

Median  value  = 361  ng/g  dry  mass 
Reported  Results:  24  Quantitative  Results:  19 


C/> 

CO 

CD 


E 


1200  - 

1000 


z = +3 
z = +2 
z = +1 
asg  value 

Z =-1 
z — -2 
z = -3 


laboratory  number 

Solid  line  : exercise  assigned  value  (EAV);  dotted  line:  z=±1  (25%  from  EAV);  dotted/dashed 
line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


C3- 


phenanthrenes/anthracenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 137  ng/g  dry  mass 
Reported  Results:  18  Quantitative  Results:  15 
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C4-phenanthrenes/anthracenes 


QA10TIS01 


Assigned  value  = 246  ng/g  dry  mass  s = 170  ng/g  dry  mass  95%  Cl  = 89  ng/g  dry  mass 

value  = 184  ng/g  dry  mass 
Reported  Results:  23  Quantitative  Results:  16 
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C4-phenanthrenes/anthracenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 107  ng/g  dry  mass 
Reported  Results:  17  Quantitative  Results:  14 
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Cl-dibenzothiophenes  QA10TIS01 

Assigned  value  = 86.8  ng/g  dry  mass  s = 35.0  ng/g  dry  mass  95%  Cl  = 19.0  ng/g  dry  mass 

Median  value  = 83.9  ng/g  dry  mass 
Reported  Results:  21  Quantitative  Results:  14 
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Cl-dibenzothiophenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 11.3  ng/g  dry  mass 
Reported  Results:  16  Quantitative  Results:  9 
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Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits;  dashed  line:  30% 

from  95%  confidence  limits 
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C2-dibenzothiophenes 


QA10TIS01 


Assigned  value  = 211  ng/g  dry  mass  s = 134  ng/g  dry  mass  95%  Cl  = 73  ng/g  dry  mass 

value  = 226  ng/g  dry  mass 
Reported  Results:  20  Quantitative  Results:  15 
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C2-dibenzothiophenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 59.6  ng/g  dry  mass 
Reported  Results:  17  Quantitate  Results:  12 
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C3-dibenzothiophenes 


QA10TIS01 


Assigned  value  = 196  ng/g  dry  mass  s = 73  ng/g  dry  mass  95%  Cl  = 40  ng/g  dry  mass 

value  = 206  ng/g  dry  mass 
Reported  Results:  20  Quantitative  Results:  15 
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C3-dibenzothiophenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 91.0  ng/g  dry  mass 
Reported  Results:  17  Quantitative  Results:  13 
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C4-dibenzothiophenes 


QA10TIS01 


Assigned  value  =113  ng/g  dry  mass  s = 57  ng/g  dry  mass  95%  Cl  = 35  ng/g  dry  mass 

value  = 109  ng/g  dry  mass 
Reported  Results:  18  Quantitative  Results:  12 
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C4-dibenzothiophenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 63.0  ng/g  dry  mass 
Reported  Results:  15  Quantitative  Results:  11 
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Cl -fluoranthenes/pyrenes  QA10TIS01 

Assigned  value  = 159  ng/g  dry  mass  s = 107  ng/g  dry  mass  95%  Ci  = 54  ng/g  dry  mass  Median 

value  = 119  ng/g  dry  mass 
Reported  Results:  21  Quantitative  Results:  16 
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■fluoranthenes/pyrenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 128  ng/g  dry  mass 
Reported  Results:  18  Quantitative  Results:  16 
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C2-fluoranthenes/pyrenes 


QA10TIS01 


Assigned  value  = 74.1  ng/g  dry  mass  s = 31.8  ng/g  dry  mass  95%  Cl  = 17.3  ng/g  dry  mass 

Median  value  = 67.7  ng/g  dry  mass 
Reported  Results:  21  Quantitative  Results:  14 
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C2-fluoranthenes/pyrenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 75.5  ng/g  dry  mass 
Reported  Results:  18  Quantitative  Results:  13 
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C3-fluoranthenes/pyrenes  QA1QTIS01 

Assigned  value  = 42.5  ng/g  dry  mass  s = 20.3  ng/g  dry  mass  95%  Ci  = 11.5  ng/g  dry  mass 

Median  value  = 36.7  ng/g  dry  mass 
Reported  Results:  20  Quantitative  Results:  12 
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C3-fluoranthenes/pyrenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 42.0  ng/g  dry  mass 
Reported  Results:  17  Quantitative  Results:  11 
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C4-fIuoranthenes/pyrenes  QA1 0TIS01 

Assigned  value  = 16.3  ng/g  dry  mass  s = 3.9  ng/g  dry  mass  95%  Cl  = 3.1  ng/g  dry  mass  Median 

value  = 16.0  ng/g  dry  mass 
Reported  Results:  11  Quantitative  Results:  6 
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C4-fluoranthenes/pyrenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 20.1  ng/g  dry  mass 
Reported  Results:  10  Quantitative  Results:  7 
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Cl  -naphthobenzothiophenes 

Assigned  value  = 25.2  ng/g  dry  mass  s 


17.3  ng/g  dry  mass  95%  Cl 
Median  value  = 19.1  ng/g  dry  mass 
Reported  Results:  10  Quantitative  Results:  5 
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Cl -naphthobenzothiophenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 28.1  ng/g  dry  mass 
Reported  Results:  9 Quantitative  Results:  5 
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C2-naphthobenzothiophenes  QA10TIS01 

Assigned  value  = 13.6  ng/g  dry  mass  s = 3.4  ng/g  dry  mass  95%  Cl  = 3.3  ng/g  dry  mass  Median 

value  = 13.8  ng/g  dry  mass 
Reported  Results:  10  Quantitative  Results:  5 
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naphthobenzothiophenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 27.6  ng/g  dry  mass 
Reported  Results:  9 Quantitative  Results:  5 
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C3-naphthobenzothiophenes 


QA10TIS01 


Assigned  value  = 8.11  ng/g  dry  mass  s = 1.46  ng/g  dry  mass  95%  Cl  = 1.65  ng/g  dry  mass 

Median  value  = 7.28  ng/g  dry  mass 
Reported  Results:  10  Quantitative  Results:  4 
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C3-naphthobenzothiophenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 17.7  ng/g  dry  mass 

Reported  Results:  9 Quantitative  Results:  5 
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Cl -chrysenes  QA10TIS01 

Assigned  value  = 42.3  ng/g  dry  mass  s = 9.9  ng/g  dry  mass  95%  Cl  = 5.6  ng/g  dry  mass  Median 

value  = 43.5  ng/g  dry  mass 
Reported  Results:  19  Quantitative  Results:  13 
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■chrysenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 53.8  ng/g  dry  mass 
Reported  Results:  17  Quantitative  Results:  12 
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C2-chrysenes  QA10TIS01 

Assigned  value  = 26.2  ng/g  dry  mass  s = 7.6  ng/g  dry  mass  95%  Cl  = 4.5  ng/g  dry  mass  Median 

value  = 24.8  ng/g  dry  mass 
Reported  Results:  19  Quantitative  Results:  12 
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C2-chrysenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 40.2  ng/g  dry  mass 
Reported  Results:  17  Quantitative  Results:  11 
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C3 


-chrysenes  QA10TIS01 

Assigned  value  = 9.25  ng/g  dry  mass  s = 3.14  ng/g  dry  mass  95%  Cl  = 2.51  ng/g  dry  mass 

Median  value  = 6.84  ng/g  dry  mass 
Reported  Results:  19  Quantitative  Results:  7 
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C3-chrysenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  =11.7  ng/g  dry  mass 
Reported  Results:  17  Quantitative  Results:  9 
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C4-chrysenes  QA10TIS01 

Assigned  value  = No  Target  ng/g  (dry  mass)  Median  value  = 0.54  ng/g  dry  mass 
Reported  Results:  18  Quantitative  Results:  5 
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C4-chrysenes  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 0.80  ng/g  dry  mass 
Reported  Results:  16  Quantitative  Results:  4 
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Carbazole 


QA10TIS01 


Assigned  value  = No  Target  ng/g  (dry  mass)  Median  value  =115  ng/g  dry  mass 

Reported  Results:  6 Quantitative  Results:  2 
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Carbazole  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 4.40  ng/g  dry  mass 
Reported  Results:  6 Quantitative  Results:  1 


5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 
1.0 
0.5 
0.0 


[£j  [y]  kJ  til  Q Id  fcJ 


EJ  EJ 

laboratory  number 


y 


+3W®. 


Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits:  dashed  line:  30% 

from  95%  confidence  limits 


160 


18a(H)-22,29,30-Trisnorhopane 


QA10TIS01 
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Assigned  value  = No  Target  ng/g  (dry  mass)  Median  value  = 19.8  ng/g  dry  mass 
Reported  Results:  12  Quantitative  Results:  3 
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17a(H)-22,29,30-Trisnorhopane 

Assigned  value  = No  Target  ng/g  (dry  mass 

Reported  Results:  11 
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Median  value  = 22.0  ng/g  dry  mass 
Quantitative  Results:  4 
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17a(H)-22,29,30-Trisnorhopane  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 21.5  ng/g  dry  mass 
Reported  Results:  9 Quantitative  Results:  4 
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17a(H),2ip(H)-30-Norhopane  QA10TIS01 

Assigned  value  = No  Target  ng/g  (dry  mass)  Median  value  = 51.2  ng/g  dry  mass 
Reported  Results:  12  Quantitative  Results:  5 
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17a(H),2ip(H)-30-Norhopane  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 30.4  ng/g  dry  mass 
Reported  Results:  10  Quantitative  Results:  5 
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18a(H)-30-Norneohopane 

Assigned  value  = No  Target  ng/g  (dry  mass) 
Reported  Results:  9 
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Median  value  = 48.2  ng/g  dry  mass 
Quantitative  Results:  3 
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line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


18a(H)-30-Norneohopane  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 32.1  ng/g  dry  mass 
Reported  Results:  7 Quantitative  Results:  2 
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17a(H),2ip(H)-Hopane  QA10TIS01 

Assigned  value  = 69.9  ng/g  dry  mass  s = 8.3  ng/g  dry  mass  95%  Cl  = 6.7  ng/g  dry  mass  Median 

value  - 68.8  ng/g  dry  mass 
Reported  Results:  14  Quantitative  Results:  7 
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17a(H),21p(H)-Hopane  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 72.8  ng/g  dry  mass 
Reported  Results:  12  Quantitative  Results:  8 
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17a(H),2ip(H)-22R-Homohopane 


QA10TIS01 


Assigned  value  = 18.8  ng/g  dry  mass  s = 4.8  ng/g  dry  mass  95%  Cl  = 4.7  ng/g  dry  mass 

value  = 19.4  ng/g  dry  mass 
Reported  Results:  12  Quantitative  Results:  4 
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17a(H),21  P(H)-22R-Homohopane  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 17.9  ng/g  dry  mass 
Reported  Results:  10  Quantitative  Results:  4 
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17a(H),21p(H)-22S-Homohopane 


QA10TIS01 


Assigned  value  = 24.5  ng/g  dry  mass  s = 3.2  ng/g  dry  mass  95%  Cl  = 2.8  ng/g  dry  mass  Median 

value  = 24.4  ng/g  dry  mass 
Reported  Results:  12  Quantitative  Results:  5 
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17a(H),2ip(H)-223-Homohopane  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 25.4  ng/g  dry  mass 
Reported  Results:  10  Quantitative  Results:  5 
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13b(H)17a(H)-Diachoiestane  20S 

Assigned  value  = No  Target  ng/g  (dry  mass 

Reported  Results:  9 
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Median  value  = 18.2  ng/g  dry  mass 
Quantitative  Results:  3 
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13b(H)17a(H)-Diacholestane  20S  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 13.1  ng/g  dry  mass 
Reported  Results:  7 Quantitative  Results:  3 
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5a(H),14a(H),17a(H)-Cholestane  20S  QA10TIS01 

Assigned  value  = No  Target  ng/g  (dry  mass)  Median  value  = 28.0  ng/g  dry  mass 
Reported  Results:  8 Quantitative  Results:  2 
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5a(H),14a(H),17a(H)-Cholestane  20S  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  - 21.7  ng/g  dry  mass 
Reported  Results:  7 Quantitative  Results:  3 
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from  95%  confidence  limits 
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5a(H),14a(H),17a(H)-Cholestane  20R  QA10TIS01 

Assigned  value  = 42.2  ng/g  dry  mass  s = 7.2  ng/g  dry  mass  95%  Cl  = 6.3  ng/g  dry  mass  Median 

value  = 38.2  ng/g  dry  mass 
Reported  Results:  12  Quantitative  Results:  5 
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line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


5a(H),14a(H),17a(H)-Cholestane  20R  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 28.7  ng/g  dry  mass 
Reported  Results:  10  Quantitative  Results:  6 
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from  95%  confidence  limits 
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5a(H),14a(H),17a(H)-24-Ethylcholestane  20S 


QA10TIS01 


Assigned  value  = 15.4  ng/g  dry  mass  s = 4.4  ng/g  dry  mass  95%  Cl  = 4.3  ng/g  dry  mass 

value  = 14.6  ng/g  dry  mass 
Reported  Results:  10  Quantitative  Results:  4 
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line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


5a(H),14a(H),17a(H)-24-Ethylcholestane  20S  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 10.0  ng/g  dry  mass 
Reported  Results:  8 Quantitative  Results:  3 
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5a(H),14a(H),17a(H)-24-Ethylcholestane  20R  QA10TIS01 

Assigned  value  = 37.2  ng/g  dry  mass  s = 16.3  ng/g  dry  mass  95%  Cl  = 14.3  ng/g  dry  mass 

Median  value  = 30.0  ng/g  dry  mass 
Reported  Results:  11  Quantitative  Results:  6 
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line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


5a(H),14a(H),17a(H)-24-Ethylcholestane  20R  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 34.3  ng/g  dry  mass 
Reported  Results:  9 Quantitative  Results:  5 


70  ] 
60 

50 

40 

30 

20 

10 


IV I ful  L t 


laboratory  number 


Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits;  dashed  line:  30% 
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5a(H),14b(H),17b(H)-Cholestane  20R 

Assigned  value 


18.3  ng/g  dry  mass  s = 1.5  ng/g  dry  mass  95%  Cl  = 1.7  ng/g  dry  mass 
value  = 18.8  ng/g  dry  mass 
Reported  Results:  12  Quantitative  Results:  4 
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line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


5a(H),14b(H),17b(H)-Cholestane  20R  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 13.4  ng/g  dry  mass 
Reported  Results:  10  Quantitative  Results:  4 
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5a(H),14b(H),17b(H)-Cholestane  20S 
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Assigned  value  = No  Target  ng/g  (dry  mass)  Median  value  = 18.8  ng/g  dry  mass 


Reported  Results:  9 Quantitative  Results:  3 
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5a(H),14b(H),17b(H)-Cholestane  20S  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 13.8  ng/g  dry  mass 
Reported  Results:  7 Quantitative  Results:  3 
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5a(H),14b(H),17b(H)-24-Ethylcholestane  20R 


QA10TIS01 


Assigned  value  = 16.3  ng/g  dry  mass  s = 6.7  ng/g  dry  mass  95%  Cl  = 6.6  ng/g  dry  mass 

value  = 16.4  ng/g  dry  mass 
Reported  Results:  12  Quantitative  Results:  4 


0 


Median 


z = +3 


z — +2 


z = +1 


asg  value 
Z =-1 
z = -2 
z = -3 


laboratory  number 

Solid  line  : exercise  assigned  value  (EAV);  dotted  line:  z=±1  (25%  from  EAV);  dotted/dashed 
line:  z=±2  (50%  from  EAV);  dashed  line:  z=±3  (75%  from  EAV) 


5a(H),14b(H),17b(H)-24-Ethylcholestane  20R  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  =17.1  ng/g  dry  mass 
Reported  Results:  10  Quantitative  Results:  4 
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5a(H),14b(H),17b(H)-24-Ethylcholestane  20S 
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Assigned  value  = No  Target  ng/g  (dry  mass)  Median  value  = 19.1  ng/g  dry  mass 
Reported  Results:  9 Quantitative  Results:  2 
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5a(H),14b(H),17b(H)-24-Ethylcholestane  20S  SRM  1974b 

Target  Value  = no  target  ng/g  (dry  mass):  Median  value  = 18.9  ng/g  dry  mass 
Reported  Results:  7 Quantitative  Results:  2 
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Solid  line:  value  from  Certificate  of  Analysis  ; dotted  line:  95%  confidence  limits;  dashed  line:  30% 

from  95%  confidence  limits 
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Appendix  E 

Participants  in  the  Sediment  Interlaboratory  Study  QAlOOILOl  in 
Alphabetical  Order  by  Organization 


Alpha  Analytical,  Inc. 

320  Forbes  Blvd 
Mansfield,  MA  02048 
Elizabeth  Porta 

ALS  Environmental  Division 
5424  97th  St.  NW 

Edmonton,  AB  T6E5C1  CANADA 
Deib  Birkholz  / Sarah  Stilson 

Analytical  Resources,  Inc. 

4611  S.  134th  Place,  Suite  100 
Tukwila,  WA  98168-03240 
Susan  D.  Dunnihoo 

Arizona  Department  of  Health  Services  Laboratory 

250  North  17th  Avenue 

Phoenix,  A Z 85007 

Aneddail  Torres-Ayala/  Jason  Mihalic 

Axys  Analytical  Services 
2045  Mills  Road  West 
Sydney,  B.C  Canada 
Dale  Hoover 

Battelle  Analytical  & Environmental  Chemistry  Laboratory 
397  Washington  Street 
Duxbury,  MA  02332 
Jonathan  Thom 

CA  Animal  Health  & Food  Safety  Laboratory  (CAHFS) 
Toxicology  / Thurman  Bldg. 

West  Health  Sciences  Drive 
Davis,  CA  95616 
Linda  Aston 

Columbia  Analytical  Services  (CAS) 

9143  Philips  Highway,  Suite  200 
Jacksonville,  FL  32256 
Joe  Wiegel  / Karenya  Fedele 
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Columbia  Analytical  Services  (CAS) 

1 Mustard  Street,  Ste.  250 
Rochester,  NY  14609 
Mike  Perry 

Columbia  Analytical  Services  (CAS) 

1317  South  13th  Avenue 
Kelso,  WA  98626 
Greg  Salata  / Julie  Gish 

FDA  / Arkansas  Regional  Laboratory 
3900  NCTR  Road 
Jefferson,  AR  72079 
Russell  Fairchild  / Greg  Satterfield 

FDA  / Denver  District  Laboratory 
Bldg  20  Denver  Federal  Center 
Denver,  CO  80225 
Patrick  Ayres 

FDA  / Kansas  City  District  Laboratory 
11510  W.80th  Street 
Lenexa,  KS  66214 
Rachel  Dietzel  / 

FDA  / Southeast  Regional  Laboratory 

60  8th  Street  NE 

Atlanta,  GA  30309 

Jim  Holcomb  / Tiffany  Harmon 

Florida  Department  of  Environmental  Protection 
2600  Blair  Stone  Road 
Tallahassee,  FL  32399-2400 
Liang  Lin  / Timothy  Fitzpatrick 

Michigan  Department  of  Natural  Resources  and  Environment 

Bureau  of  Laboratories 

927  Terminal  Drive 

Lansing,  M1  48906 

Bonita  Taffe 

Mississippi  State  Chemical  Laboratory 
310  President’s  Circle 
Mississippi  State,  MS  39762 
Christina  Childers  / Kang  Xia  / Gale  Hagood 
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New  York  State  Department  of  Health 

Biggs  Laboratory  Room  D-539 

Wadsworth  Center 

Empire  State  Plaza 

Albany,  NY  12237 

Kenneth  Aldous  / Anthony  Bucciferro 

NIST  / Hollings  Marine  Laboratory 
33 1 Fort  Johnson  Road 
Charleston,  SC  29412 
John  Kucklick 

NIST 

100  Bureau  Drive,  MS  8392 
Gaithersburg,  MD  20899-8392 
Michele  Schantz 

NOAA/NCCO  S/NOS 

Chemical  Contaminants  Research  Program 

Center  for  Coastal  Environmental  Health  and  Biomolecular  Research 
331  Fort  Johnson  Road 
Charleston,  SC  29412 
Ed  Wirth  / Dan  Liebert 

NOAA/NMFS/NW  Fisheries  Science  Center 

2725  Montlake  Blvd.  East 

Seattle,  WA  98112-2097 

Jennie  Bolton  / Catherine  Sloan  / Gina  Yitalo 

TDI/B&B  Faboratories,  Inc 
1902  Pinon 

College  Station,  TX  77845 
Juan  Ramirez 

Test  America  Laboratories 

900  Lakeside  Drive 

Mobile,  AL  36693 

Charles  Newton  / Eron  Schellinger 

TestAmerica  Faboratories 
880  Riverside  Parkway 
West  Sacramento,  CA  95605 
Karla  Buechler  / Robert  Hrabak 
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TestAmerica  Laboratories 
2417  Bond  Street 
University  Park,  IL  60484 
Michael  Healy  / Terese  Preston 

TestAmerica  Laboratories 
301  Alpha  Drive 
R1DC  Park 
Pittsburgh,  PA  15238 
Larry  Matko  / Sharon  Bacha 

TestAmerica  Laboratories 
5815  Middlebrook  Pike 
Knoxville,  TN  37921 
Tom  Yoder/  David  Wiles 

TestAmerica  Laboratories 
30  Community  Drive 
Suite  1 1 

South  Burlington,  VT  05403 
Bryce  Steams 

TestAmerica  Laboratories 
5755  8th  Street  East 
Tacoma,  WA  98424 
Kathy  Kreps  / Coleen  McKean 

Texas  A&M  University 

Geochemical  and  Environmental  Research  Group 
833  Graham  Road 
College  Station,  TX  77845 
Terry  Wade  / Jose  Sericano 

University  of  Iowa 
State  Hygienic  Laboratory 
#H  101  OH,  102  Oakdale  Campus 
Iowa  City,  Iowa  52242-5002 
Michael  Wichman 

US  Army  Engineer  Research  and  Development  Center 
Environmental  Chemistry  Branch 
3909  Halls  Ferry  Road 
Vicksburg,  MS  39180 

Anthony  Bednar  / Patricia  Tuminello  / Allyson  Harrison 
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USGS  Columbia  Environmental  Research  Center 
4200  New  haven  Road 
Columbia,  MO  65201 
David  Alvarez 
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